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Preface

The New York TRACON Demonstration Requirements Analysis is on library

TCDRAOO2.DEV.SCRIPT; the outline is called OUTLINE.

The first revision is January 14. 1987. The fcllowing changes are reflected:

Retrack passes all interfacility messages (both input and output) to the

interfacility task. The filtering of messages to process and matching of
TCIDs for AM and CX messages will be performed within the interfacility
task.

Retrack will fabricate Start Track messages when processing Tracking Data
messages that contain a valid ACID and none is stored for that track.
This will allow the demonstration system to display full data blocks for
tracks where the interfacility flight plan data was not replayed from the

CDR file (because it was on the previous file).

In CDR converzion, octal digits that will be preserved (message codes and
beacon codes) will be translated to EBCDIC, for ease of use by TRACON
programs. An octal to real conversion was also added. The CDR conversion

rationale and package was added to the architecture section.

" The following keyboard commands are also not being recoded: ATIS.
altitude filter limits, and relocating tabular lists.

" The CDR Editor will run under VM.

The second revision is May 29, 1987. The following changes are reflected:

PSRAP sends tha input sector time and target report messages to CDR
extraction.

Retrack initiates processing using either the Data Buffer Header record or

the CDR Initialization record is read. whichever occurs first.

Retrack fabricates a flight data entry keyboard entry based on the
information in the Tracking Data message.

Retrack passes interfacility FP messages to the interfacility task when

the matching DA is encountered. Subsequent AM and CX messages for these
flights are also sent to interfacility. All other interfacility messages C3
are discarded and are not placed on the CDR File.

The software architecture has been updated to reflect the system
implementation in the following areas:

DistribUtlGl/
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* Send and Receive interface

Monitor Packages

* Load Modules

Subtask Communication

Primary Storage Management

• Software Clock Management
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EXECUTIVE SUMMARY

This document is an intermediate deliverable in a project whose
objective was to convert p!rtion, of the current New York (N.Y.)
TRACON software written in ULTRA to a higher order transportable
language. A combination of ADA/PDL leading to PASCAL as the
higher order language was chosen. The document consists of four
main parts: (1) a detailed analysis of the N.Y. TRACON
demonstration project software requirements for software version
A5.04; (2) a description of the demonstration system
architecture, in contrast with the current N.Y. TRACON hardware;
(3) a description and rationale for the demonstration system
operational software architecture; and (4) a data dictionary of
the current system. The output of this document led to the next
step which was the actual writing of the new software.



1.0 Introduction and Scope

This document consists of four parts: a detailed analysis of the New York TRACON

demonstration software requirements. based on the ARTS IlIA computer program

functional specifications (HAS MDs) for version A5.04; a description of the
demonstration system architecture, in contrast with the current New York TRACON
system architecture; a description and rationale for the demonstration system

operational software architecture and the formal definitions and rules for the
proposed architecture; and an appendix containing a data dictionary of the current

system.

The bulk of the document contains the software requirements. They are organized by

HAS MD. Each section contains an introductory paragraph, the analysis by HAS MD

subsection, and a discussion of additional capabilities, if there are any. If a

subsection contains a functional capability that is being converted from ULTRA to

Pascal/VS. it is identified under the heading "Recoded" with a "Yes"; if the

function is not a software function, or is being replaced by commercial software, or

is not being considered for the demonstration, or contains administrative

information only, and so on, it is identified under the "Recoded" heading with a

"No." In either case, the rationale is included. Concluding the software

requirements section is a section describing our approach to converting the CDR

input file from Sperry-UNIVAC format to IBM S/370 format.
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-.0 APhcable DocUment-

The following documents were used during requirements analysis: the NY TRACONComputer Program Functional Specifications (CPFS). contained in a series of nineteenvolumes, the Retrack User's Guide, User's Manual for ATC Support Software(NASP-3202-01). and three volumes of the NY TRACON Coding Specifications.

The CPFS documents in the series are the following:

NAS-MD TITLE

631 hAS En Route Stage A - NY TRACON
634 System Description and Specified Series
635 Executive Control
636 Parallel SRAP Procescing
637 Target Processing (Tracking) and 13L
638 Keyboard Input Processing
639 D;splay Output Processing
640 Interfacility Data Transfer
641 Bulk Store Flight Plan
64? CDT Non-Eecujtie Error and Slat,,s Messages643 S~te Adaptation
644 M5AW and Altitude Trickinq
645 Non-Executive Console Teletype Processing

and On Call Tasks
646 Builder - BUP and CDR Editor
647 Recovery
648 Continuous Data Recording
649 Remote Display Processing
650 Support Software
650A Support Software Ultra Assembler
650B Support Software Librarian
650C Support Software Loader
650D Support Software Utilite

5650E Support Software CONIOP
651 Conflic.t Alert
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3.0 Software Requirements

This section outlines the major functions that will be developed for the New York
TRACON demonstration. A detailed requirements analysis for each NAS-MD is included
in the sections that follow.

Mnior Functions

The following functions are being implemented and will be traceable to the current
New York TRACON code:

* Retrack

* Keyboard Operational Functions (for supported messages)

* PSRAP

* Tracking

* Data Base (for supported functions)

* CDR Editor

* Interfacility

The following functions are being implemented but are not traceable to the current
New York TRACON code:

* Continuous Data Recording Extractor

* Executive Services Request Module (our implementation uses MVS/RTX and not
MPE)

* Display Output (to work with the situation display)

* Test Tools (to support the build plan)

S DL software (for custom panel support for New York TRACON)

* CDR tape conversion program (to convert the CDR tape to S/370 format and
place it on a disk data set)

The following major functions are not being implemented in the Hew York TRACON
demonstration:

* Console Data Terminal Processing
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* ETG and ETG scenario generator

* On-call programs

* Keyboard Input Processing (KIP)

* Advanced Tracking (conflict alert. altitude tracking, and MSA)

Interfacility (Responses and ARTCC Interface)

In addition. the following functions are not being provided:

* alarm processing

weither processing

* critical data recording and recoverv proc':;jrig

* bulk store FP processing

d.nm c altering of CDR categories

* consolidation of sectors

* SRAP performance monitoring

* SWABS processing

* the following multifunction keyboard commands

C - Configuration

O - Display

E - Emerq-ncv

G - BRATS

I fMag Tape/Disc FP

K - Reinitialize Display

* 0 - Auto Offset

O - MSAW (Display Inhibit)

R - Memory Readout

V - MSAW (Fnal'Jn/flbb)



* X - SWAB3

I - CDR Extractor

2 - Manual Reconf

* remote tower display processing

* handoff

Detailed Functions and Operational Concepts

The demonstration system will be run under MVS/RTX on an IBM S/370 architecture

processor. The system will appear as an MVS/RTX batch job. There will be no inputs
allowed during the run. There will be an interactive job (and an interactive

terminal attached to that job) ready to be initiated to execute the CDR Editor at
the completion of the run.

We will convert the FAA-provided CDR tape from 7-track to 9-track format at the Tech
Center. Prior to executing the online system, the FAA-provided CDR tape (in 9-track

format) will be converted to 5/370 format and stored in a disk data set (see section
3.21 for details on the conversion program) by an offline program.

An executive control program will be implemented, that uses MVS/RTX, to provide
application services previously provided by the Multiprocessor Executive (MPE).

Control will pass to Retrack. which will drive the operational system. (See section

3.4 for the requirements analysis for Retrack.) The converted CDR data set will be
read by Retrack. The Retrack program will be coded to process tracking data.
keyboard data, Radar only Target reports, sector time, CDR termination,

interfacility messages, target reports, and data buffer headers. Retrack will pass

this input data to PSRAP, keyboard and interfacility for application processing.

The tracking programs will be recoded to provide a traceable functional equivalence

with the current New York TRACON algorithms. These programs read the data provided
by Retrack and perform tracking for multiple sensors. generating entries in the
Central Track Store (CTS) and sending the appropriate data to the display output

programs. (The demonstration will display data for only a single controller
position.) (See section 3.6 for the requirements analysis for tracking.)

The keyboard operation functions (KOF) programs will be recoded to provide a
traceable functional equivalence with the current New York TRACON implementation,
for the supported commands. (See section 3.7 for the requirements analysis for

keyboard.) These programs read the data provided by Retrack, process the messages,
and send the required information to Tracking and Disp'ay for further processing.

7



r | . - - r •

The display output programs will be coded to support the situation display. The

functions performed will be equivalent to the currnt functions. but. because of the

difference in the display hardware interface, fjnctional traceability will not be

maintained. (See section 3.8 for the requirements analysis for display output.)

The programs that support the remote displays will nnt be recoded.

The interfacility function will process PP. AM. and CX mesages. so that an

operational flight plan data base can be maintained. The remaining interfacility

messages will not be processed. No interfacilLt%, output messages will be generated

and the ARTCC interface will not be supported (-.- Section 3.9). However. the ARTCC

Atrcraft ID/TPACON Terminal Computer ID relationship will be maintained to process

subsequent (AM and CX) messages. The interfacility input programs will pass its

data to tracking.

The CDR extractor will be recoded to provide information for the CDR Editor. The

points at which the extraction is performed will remain the same as the current NY

TRACON system. for th-t functions recoded. However, the data formats will change to

support the following interfaces:

* CDR extractor and PSRAP

* CDR extractor and tracking

* CDR extractor and keyboard

* CDR extractor and display

* CDR extractor and CER editor

The CDR extractor will produce a data set which resiies on an IBM 3380 disk data

set. (See section 3.17 for the requirements anals'is for CDR extraction.)

CDR Editor will be recoded to produce a li tinq that will verify the functional

evquivalence between the GFE system and the denonftration system, for the functions

we are recoding in the operational program. The listing produced by the recoded CDR

Editor will be identical to that produced by the current editor. for the fiincti-ns

that are supported in the operational recodinq. (See section 3.15 for the

requirements analysis for the CDR Editor.)



3.1 ICD En Route CCC/NY TRACON

This document (NAS-MD-631) describes the interface between the HAS En Route Stage A

Central Computer Complex and the NY TRACON facility. Details of the hardware.
software, and operational elements are provided.

- ---------------------------------------------------------------- I
Sub-section Title Recoded I

----------------- -----------------------------------------------
1.0 INTRODUCTION No J

------------------ ----------------------------------------------- I

This section is administrative and contains I
no demonstrable functions.

------------I-------------------------------------------I
-------------------------------------------------- I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
2.0 TRANSMISSION CHARACTERISTICS No

------------I-------------------------------------------I

This section describes the ARTCC
hardware interface and, as such. contains

no demonstrable functions.

------------------ ----------------------------------------------- I
-------------------------------------------------- I

-------------------------------------------------- I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
3.0 REQUIREMENTS AND FUNCTIONAL No

CAPABILITIES

------------------ ----------------------------------------------- I

This section is administrative and contains

no demonstrable functions.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

9



I Sub-zection I Title Recoded J

3.1 Functions No

----------------- I---------------------------------------------

This section provides an overview of the

functions performed by the operational
interface. Aside from this information.
this section contains no demonntrable

functions.

---------------------- ----------------------------------------------
--------------------------------------------------------------- ------ 1

------ ----- ---------------------------------------
S,b- ect on I 1tle Recoded I

------------ --- -------------------- ---- -------- --------
3.2 Model A3d2/NY TRACON Intezfac No

---------------------- ----------------------------------------------

This section provides an overview of the

Model A3d2/NY TRACON Interface.

This section contains no demonstrable

functions.

.----------------------.---------------------------------------------

--- ------------------------------------------------- I

Sub-cection I Title Recoded

------------- ---------------------------------- ---------------------
4.0 ) MESSAGES Yes

---------------------- I----------------------------------------------

Th totlIronq inptt me-. -q. .ipported:

Flight Plan (FP)

Amendment (AM)

Cancellation (CX)

No other messages are supported.

Refer to Section 3.9 of this do'ument for

the rationale.

I--------------------------------------------------------------------I
--------------------------------------------------------------------- I

10



Sub-section Title Recoded

------------------ ----------------------------------------------- I
5.0 SUPERVISORY CONTROLS No
------------------ ----------------------------------------------- I

This function is not required by the FAA and
is not required to maintain an integral

system.

Interfacility will always be enabled. I

Refer to Section 3.9 of this document for I
the rationale.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------
Sub-section Title Recoded

------------------ -----------------------------------------------
6.0 REFERENCES No

------------------ -----------------------------------------------

This section is administrative and contains
no demonstrable functions.

-------------------- -------------------------------------------
------------------------------------------------------------------



3.2 System Description and Specification Series

This document (NAS-MD-634) contains the ARTS System Description, Program

Organization and presents an overview of the NY TRACON Computer Program Functional

Specifications (CPFS) series.

---------------------------------------------------------------------
Sub-section Title Recoded

--------------------- ----------------------------------------------
I 1.0 INTRODUCTION No

---------------------- ----------------------------------------------

This section is administriti've ind contains

no demonstrable functionn.

---------------------- ----------------------------------------------
--------------------------------------------------------------------- I

--------------------------------------------------------------------- I
Sub-section Title Recoded I

.---------------------- ----------------------------------------------
2.0 SYSTEM DESCRIPTION No

---------------------- I----------------------------------------------

This section is administratie and contains

no demonstrable functions.

Note also that this section destribes
hard.are components.

.----------------------.---------------------------------------------
--------------------------------------------------------------------- I

------------------------------------------------- ------- ------------ I
Sub-section Title Recoded I

---------------------- I----------------------------------------------
2.1 Svstem Organizat-inn No I

.--------------------- ----------------- ----------------- -------- I

Thi
- 

section provides in over,,-w of th- I
following sections and. an such. contains I
no demonstrable functions.

---------------------- I----------------------------------------------
--------------------------------------------------------------------- I

12



Sub-section Title Recoded

.-------------------- I --------------------------------------------I
2.1.1 Data Processing Subsystem No

------------------ -----------------------------------------------I
The IBM central processor and software
operating systems MVS and RTX comprise
the Data Processing system.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
Sub-section Title Recoded

.-------------------- I --------------------------------------------
2.1.2 Sensor Receiver and Processor No

I--------------------- --------------------------------------------
This section describes the hardware
components of the SRAP. We are not using

the SRAP, since all SRAP inputs have been
recorded on the CDR input tape that is read
by Retrack.

------------------ -----------------------------------------------I
--------------------------------------------------------------------

------------------------------------------------------------------I
Sub-section Title Recoded

I--------------------- --------------------------------------------
2.1.3 Data Entry and Display Subsystem No

.--------------------- --------------------------------------------

This section describes the input and output
devices at the controller workstations.

There will be no input capability from the

data entry sets. because all inputs have
been recorded on the CDR tape after KIP

processing.

The situation display will function as the
output device for controller displays.

.--------------------- ---------------------------------------------

--------------------------------------------------------------------

1



I Sub-section Title Recoded

--- --- - - - - - - - --- - - - - - - - - - - - - - - - - - - - - -

2.1.4 Continuous Data Recnrdinq Stjhyst-m NO

Cont~nuouz Data R.:.ordinq uil b performed

on the IBM procersor.

There will be no critical data recording.

This function is not required by the FAA and

is not required to maintain an integral

system.

I--------------------I----- ----------------------------------------------- I
----------------- ----------- ------------------------ I

I---------------- ------.------- ------- I
S,'h'" ' I TitI k-..,I',I

I---------- ------------ I---- ----- ------- ----------------
2.1.5 1 Remote Displays No

I--------------------I----- ----------------------------------------------- I

This function is not required by' the FAA and

is not required to maintain an integral

system.

I--------------------I----- ----------------------------------------------- I
I-------------------------------------------------------------------------I

--------------------------------------------------- ---------------------- I
Subh-cti~n I Title Peccdnd I

---- ------------------ I.------------------------ -----------------------
3 3.0 OPERTTONAL PROGRAM Ho

----------------- I------------ ----------------------- --- .----. 1

IThis 5ection is administrative andi contains-I
Ino d~mnstrable fuTctions.

-------------------------- ------------------------------------ ----------- I
I-------------------------------------------------------------------------I

...



ISub-section ITitle Recoded

I-------------------- ------------------------------------------ I
3.1 Program Organization No

.-------------------- I -------------------------------------------- I
This section provides the major program
modules, or subprograms, and the CPFS that

describes them. Aside from this information,

this section contains no demonstrable
functions.

-------------------- ------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section I Title Recoded

.--------------------- ---------------------------------------------
3.1.1 Multiprocessor Executive No

------------------ ----------------------------------------------- I

Refer to Section 3.3 of this document for
the rationale.

------------------ ----------------------------------------------- I

------------------------------------------------------------------

------------------------------------------------------------------ I
Sub-section Title Recoded

--------------- ----------------------------------------------- I
3.1.2 SRAP Input Processing Yes

--------------- ----------------------------------------------- I

Refer to Section 3.5 of this document for

the rationale.

I-------------------- ------------------------------------------ I
------------------------------------------------------------------ I

15



Sub-section I Title Recoded
. . . . . . . . .-.. . I -.. . . . . . . . . . . . . . . . . . . . . . .

3.1.3 Radar/Beacon Trackinq Module Ys

.................. . --

Refer to Section 3.6 of this document for

the rationale.

---------------- I---------------------------------------------
---------------------------------------------------- I

---------------------------------------------------------------------I
Sub-section Title Recoded

----------------------I----------------------------------------------
3.1.4 Keyboard Input Module Yes

----------------------I----------------------------- -----------------I

Refer to Section 3.7 of this document for

the rationale.

-----------------------------------------------------------

.--------------------------------------------------------------------

.------------------------------------------------- -----.---------

Sub-cection Title Recoded

----------------------I----------------------------------------------
3.1.5 Interfacility Input/Output Yes

-----------------------------------------------------------

Refer *n Section 3.9 of this document for

the rat',anale.

----------------------I---------------------------------------------
---------------------------------------------------- I

16



Sub-section Title Recoded

----------------------- ----------------------------------------- - -
3.1.6 Bulk Store Flight Plan Input Module No

------------------ ----------------------------------------------- I

Refer to Section 3.10 of this document for
the rationale.

This function is not required by the FAA and

is not required to maintain an integral
system.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
------------------------------------------------------------------ I

------------------------------------------------------------------
Sub-section Title Recoded

------------------ ----------------------------------------------- I
3.1.7 Display Output Module Yes

I-------------------- ----------------------------------------------

Refer to Section 3.8 of this document for
the rationale.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
3.1.8 Automatic Format Offset Module Yes
------------------ -----------------------------------------------

Refer to Section 3.8 of this document for
the rationale.

--------------------- -------------------------------------------
------------------------------------------------------------------- I

17



I Sub--ection I Title Recoded -

I- - -----------------------------------------------

3.1.9 Minimum Safe Altitude Warning (MSAW) No

----------------------I---------------------------------------------

Refer to Section 3.13 of thin d..cumnt for

the rationale.

This is a priority 2 function and

is not required to maintain an integral

system.

------------------- --- ----I------------ -- -------------

------- ----------------------------------------------------------

---------------------------------------------------------------------I
Sub-section Title Recoded

.----------------------.----------------------------------------------

3.1.10 Continuous Data Recording Yes

.----------------------.----------------------------------------------

Refer to Section 3.17 of this document for

the rationale.

----I- --------- I------------------------------ ----------------I
--------------------------------- --------------

-------------------------------------------------------I
5Iub-sction I Title R-c-.,ed

----------------------I------------- --------------------------------I
3.1 .11 Reco,.ery Vroqram No

I---------~ --------------------- - ------ - - - - --

Refer to Section 3.16 of this document for

the rationale.

Ihis furntion xis not required by the FAA and

is not required to maintain an int-gral
Isystem.

-------- - ----------------------------------- I

----------------------------------------- .------------- I---



ISub-section I fltle Recoded
-- - - - - -- - - - - - -- - - - -- - - - -- - - - -- - - - -- - - - -
I3.1.12 IOn Call Programs No
------------------ ----------------------------------------------- I

IRefer to Section 3.14 of this document for
Ithe rationale.

IThis function is not required by the FAA and
Iis not required to maintain an integral
Isystem.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------
ISub-section ITitle Recoded

------------------ ----------------------------------------------- I
I3.1.13 IRBTL Operational Functions No
------------------ ----------------------------------------------- I

IRefer to Section 3.16 of this document for
I I the rationale.

IThis function is not required by the FAA and
Iis not required to maintain an integral I
Isystem.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section ITitle Recoded I
------------------ ----------------------------------------------- I
I3.1.13.1 IFull RBT. Operational Function No
------------------ ----------------------------------------------- I

IRefer to Section 3.16 of this document for

Ithe rationale.

IThis function is not required by the FAA and
Iis not required to maintain an integral I
system.I

----------------- I------- -----------------------------------------------I
---------- ---------------------------------------------------------------------- I
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Sub-section Title R-.oded I

3.1. 3.2 First Level Backup RBTL No

Operational Function

I------------------I------------- -----------------------------------------------

Refer to Section 3.16 of this document for

the rationale.

This function is not r-quir, by the FAA and

is not required to minni -n an mnteqral

---------------------- ---------------------------- ------------------ I

------------------------------------------------------------------------- ------ --- --------------I

--------------------------------------------------------------------------------F
f Sub-section Title Recoded

----- -------------- ----------------------------------------------- I
3. 1 .1 3. 3 Second Level Backip RBTL No

Operational Function

------------------ F-------------- -----------------------------------------------I

Refer to Section 3.16 of this document for
the rationale.

This function is not req.::e-d b,, the. FAA and
Ii not required to maintatin an inteqral

F system.

------------------ I-------------- -----------------------------------------------I

--------------------------------------------------------------------- I

--------------------------------------------- ------- ------------ I
Sub-section Title Recoded

I-----------------I--------------- ----------- ----------------------------------- I
3. I . Conflict Alert (CA) M,-Iule No

---------------- --------------- -----------------------------------------------

R,.fer to Sectior 3.20 of this document for

the rationale,

This function is not required by the FAA and

F. i: not required to maintain an integral

I system.

------------------ I-------------- -----------------------------------------------I

--------------- ------------------------------- ----------- ----------------------I

20



-- -
I Sub-section Title Recoded

.--------------------- --------------------------------------------
4.0 ORGANIZATION OF THE CPFS No

.--------------------- --------------------------------------------

This section is administrative and contains
no demonstrable functions.

------------I-------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------ I
Sub-section Title Recoded

----------------- I------- -----------------------------------------------
5.0 GLOSSARY OF TERMS No

.--------------------- ---------------------------------------------

This section provides technical content but

contains no demonstrable functions.

----------------- I------- -----------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
Sub-section Title Recoded

.--------------------- ---------------------------------------------
6.0 ACRONYMS AND ABBREVIATIONS No

------------------- -----------------------------------------------

This section provides technical content but
contains no demonstrable functions.

-------------------- -------------------------------------------
------------------------------------------------------------------

21
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Sub -ec t i- I Title Rec ,ded

7.0 ADDITIONAL REFERENCE DOCUMENTS No

---------------------- I----------------------------------------------

This section is administrative and contain!;

no demonstrable function-.

------------I---------------------------------------- -----
--------------------------------------------------- I



3.3 Multiprocessor Executive

This document (NAS-MD-635) specifies the functional requirements for the
Multiprocessor Executive (MPE).

The functions performed by the MPE in the MY TRACOM system are performed in the
demonstration system by MVS/RTX or are not part of the TRACON Recode project. This
section will map categories of MPE work to MVS/RTX services and identify those that
will not be re-implemented.

Critical Data Recording and the Recovery Sequence that uses the Critical Data will
not be recoded. The equivalent of a scatter interrupt will not exist on the
demonstration system.

The initializer module used during preset operation will not be recoded. Offline
builds of the load modules to be executed under MVS/RTX will be performed. Task set
up will be performed as part of the initialization of the RTX system.

The MY TRACON normal mode MPE services are

I) Interrupt Control
2) Scheduler
3) Executive Service Request Module
4) Debug Module

Interrupt Control processes the following categories of interrupts:

Interpmcessor - Since the recode is or a uniprocessor, interrupts of this
type will not occur.

Executive Controlled I/O interrupts. I/O processing is handled by MVS
standard access methods. Included in the Job Control Language that is
used to setup the RTX job, will be information about input and output
files. MVS will use this information to set up control blocks that
describe the characteristics of the files. Pascal/VS will use the control
blocks to generate calls to the proper MVS access methods.

The MPE scheduler schedules planned tasks and popup tasks. Planned tasks are
scheduled through a lattice which imbeds strict predecessor/successor rules. RTX
will schedule a subtask when a Work Request is sent to the subtask from another
subtask. Subtask successor rules for each type of work will be imbedded in the
logic of the subtask. The execution sequence within a subtask is determined by
logic within the subtask.

Popup tasks are aperiodic and are executed on the basis of an associated real time
value. RTX time queuing will be used when time related scheduling is required.

The Executive Services Module processes ESRs. critical data requests and executive
input messages. It also prints recovery variables and provides device handlers.
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The recoded system will use MVS standard I/0 routines and will not perform critical

data procestnq or print recovery variables. It will not process EX (Executive)

Operator messages. Individual ESRs are covered in th- following sub-sections.

.---------------------------------------------------------------------

Sub-s ction Title Reoeld

----------- I----------------------------------------------
1.0 INTRODUCTION No

---------------------- ----------------------------------------------
This section is administrative and contains

no demonstrable functions.

---------------------- ---------------------------------------------
--------------------------------------------------------------------- I

------------------------------ ------------------------------ ---
Sub-5ct iPn I Title '- 'led

.. ..---------.------- - .-----------------------...
2.0 EXECUTIVE SERVICES MODULE No

---------------------- ---------------------------------- ------------
This section provides t.chnicl c-ntent but

contains no demonstrable functions.

---------------------- I----------------------------------------------
--------------------------------------------------------------------- I

--------------------------------------------------------------------- I
Sub-section I Title Recoded

----------- I-----------------------------------------------
2.1 Device lfandlers No

-- ----------------------------------------- --------------- I
This sect ion is i hed-q for the 7. .X

sections.

I1/0 to the devices that ayr , the r-, -led

system will be performed by standard access
methods under MVS.

---------------------- I----------------------------------------------
---------------------------------------------------------------------- I
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ISub-section ITitle Recoded

------------------ -----------------------------------------------I
I2.1.1 IConsole Data Terminal Control No

------------------ -----------------------------------------------
IThis is a priority I function, but there are

Ino CDTs in the demonstration system.

IIn the NY TRACON system. CDT,- were used to
I I interactively display and enter operator I

Imessages. In the recoded system. there is I
Ino interactivity.

------------------------------------------------------------------I
-------------------------------------------------- I

------------------------------------------------------------------I
ISub-section I Title Recoded I
------------------ -----------------------------------------------
I2.1.2 IDisc Control No

------------------ -----------------------------------------------I
IEquivalent Disk 1/0 functions will be providedl

Iby MVS/RTX.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
ISub-section ITitle Recoded I
------------------- -----------------------------------------------I
I2.1.3 I lSP Control No

------------------ -----------------------------------------------
IThis function is not required by the FAA and
Iis not required to maintain an integral

Isystem.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
ISub-section ITitle Recoded I
------------------ -----------------------------------------------I
I2.1.4 I (TS Control No

------------------ -----------------------------------------------I
IEquivalent Tape I/0 functions will be providedl
Iby MVS/RTX.

------------------ -----------------------------------------------I
------------------------------------------------------------------I
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Sub-!-,.t ,n Title i.. 'ed

2 .i .S I CC Con trol f,,

---- --- --- --- -- ------------------ -- -- ---- - -- -- -
Thi- function is not regqirei b,. -he A and

is not required to maintain an inteqrl I
system.

------------- ---------------------------. -----------

Sub--ext ion Title R-oded

---------F--- -I ---------
2.2. I Exexutive input MN'oc. .... I

------------ -I---- ---------------------- ------- I
Th i fun ,, i - not r qi f .t h- F1 r A -td

t; .-. t r -p . 1 t nf

Executive (EX) operator rAsi wil not b-
processed during the de'orx-titn. Thexe

mesages include -hed,ling '-p',,rp. ("i the
CDT). scatter interrupts (which nitiat-d
a recovery -uence). diaqnostic l-idinq I

Ireq'iests fciabtlit, f, I -iiin.'t :- I
proqran )s Print Rs-ources vi Prznt 5'itches.

Peripheral Status Down/Up ( rod-finp status I
of peripheral device). Ta"i/Anxillr'

,

I 'esag- tall-'ws orayt 'r t-rjm5A '
on-call proqram). Select "I Ira. t , p

I I " I P ruinr -. A4ic ClDT M- - '~-x- - I" -
Alt-rnat- M' Channel l- t - VC I
Chnie(. GNU Related F. M,.q" . Cti P-at-d

IInput NCsg.and Want fori ITIT'It C enaIF 1. F
The -bove conmmandx relate to NF IyACIN I

Ispecific hardware, recovery proce-wes "r I
FMPE s-h-dulinq of t-isks. Non, of th-.- I
funct ions will be recoded on the d-mvnrsFrat ion

--------- --------------------------------- --------------
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Sub-section I Title Recoded

------------I-------------------------------------------I
2.3 I Executive Service Request No

.------------------- -----------------------------------------------
This section provides technical content but
contains no demonstrable functions.

Executive Services in NY TRACON allow tasks

to request operating system services. In the
demonstration system. since it is recoded in

Pascal/VS with a modern operating system, the

language processor will generate I/O access
method calls on behalf of the user.

Application code will contain GETs and

PUTs rather than an Executive Service request.1

Scheduling ESRs will be replaced by calls to
the SEND/RECEIVE application services. For
a description see Additional Capabilities

section.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

--------------------------------------------------- I
Sub-section I Title Recoded

------------------ ----------------------------------------------- I
2.3.1 Input/Output ESRs No

.--------------------- ---------------------------------------------
An equivalent function is being provided by

a standard MVS access method.

---------------------------------------------------------------------
--------------------------------------------------------------------

---------------------------------------------------------------------
Sub-section I Title Recoded

------------------ ----------------------------------------------- I
2.3.2 Indirect ESR Request No

------------------ ----------------------------------------------- I
This function is not required by the FAA and

is not required to maintain an integral

system.

--------------------- --
------------------------------------------------------------------ I
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I Sub-nection I Title R- ,Ldd t

2 3. Clear Ar thme'tr DverflI-, Di:zqn.,tr Pin

I This function i not roq, tr.d Fy -- FAA and

i .s not required to maintir, in int-qral

system.

I .

- - -- - - - - - - - - - - - -

I 2S h 3'i n qt iis , RI~ t

. .. . . . . . . . .- J. . . . . . . . . . . .

An 5,. ii I ent f onrtlon 1 b I n- pr :rI I by

RTX oshlrling service- noi ri b,, 5END

Snd R - CF IVE appli:-I t Ion ""Ic-s

- ------ I------- ------------------------- ------ --------------I
- - - - - - - - - - - - - - - - - - - - --- --- --I

sest n I Title Recoded

--------------------- -----------------------------------------------
2.3.5 Debug - Snap Dump No I
- .-.. . . ..------------------------------------------ --... -----

An qumL.al-nf fuln tion in brinq provided by'/

RTX Prot'- and Delh,q rv.

....... .. ............. . .. I

-------- ----------- ----- . .

I h rI' I Tltle R- ded

I 2 6 I Request Svstem Resources No

S---I----------------------------------------------I
I This function is not required by the FAA and

I is not required to maintain an iniegral
I cys: t en.

--I -- --------------------------------- ---------- I
I------------------------------------------------------------------------I
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Sub-section Title Recoded

-..------------------ ------------------------------------------
2.3.7 Critical Data ESRs No

.--------------------- -------------------------------------------- I
This function is not required by the FAA and
is not required to maintain an integral
system.
The demonstration system will not include

recovery mechanisms.

------------------------------------------------------------------ I
--------------------------------------------------- I

------------------------------------------------------------------ I
Sub-section Title Recoded

----------------- j------- ----------------------------------------------- I
2.3.8 Device Oriented ESRs No

.------------------------------------------------------------------
An equivalent function is being provided by

standard MVS access methods.

Refer to Section 2.3 of this document for

the rationale.

--------------------------------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

.-------------------- -------------------------------------------
2.3.9.1 Request Data (ESDATA) NO

.--------------------- --------------------------------------------
This function is not required by the FAA and
is not required to maintain an integral
system.

In the MPE system. this ESR allows a task
to read or write the contents of any memory
location in the system. It is used to access
an area of memory that the task cannot access
directly.
In the demonstration system, if a task cannot

directly access a variable that it requires,
it will send a request to the task that owns

the data and the owning task will return the
requested data.

--------------------------------------------------------------------
--------------------------------------------------------------------
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I1i-srct I0n Title Roodd I
-- ---- ------------------- --- -----

2 9 2 System Scitter Interrpt ( F 'SCAT) N.

----------- -I ----------- ---- - ------ I-
This function is not r-q',r-d h,. f h FAA and

I is no requira to maidft, n in tI rilF

- -- -- -F

I . . . . . . . i . . .. . .. . .. .. .

S2. TA 3 I c-u: Ancilary, tE
t
TYLL U F3 .. . . .. . . . 1 . .. . ... .. . .. .. ... .. ..,

- -- - --- --- ---

I This unc.tion is not r-q,jr-d by th ? AA and I

I s -no required to maintain n -t-rit I
I c -,

i n . p rcqr i-s wilt Ii t4 1,- r -P i for th- I
I I 1 t I n

- - R -- i -

, . . . I .. .t F.^.. . . . . . I

An J .'il-nt !tinc' is, h nq p:-,ided by

F V S/RTX and , r al/v ,

I ; F. X I T i-, isI ht a - ' ~ i
t 

ha F
Iitha ct tote r'- c -q~ I1 th

F 1m nytrati'',h ,tn. P- i-t ",' VS siipp-rt
F ytm will q-nrate th- prDgram -xi t at the

conpletion ,f exe 'ii .
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-4,

Sub-section Title Recoded

----------------- I------------------------------------------------
2 1 9 5 Switch CDT Messaqes (ESSI'l) No I

This function is not required 1.? the FAA and

is not required to maintaii ,n ;teqril

Isystem.
Th recoded system de; not o-rt n, a: C

S,b-,t ton Title il e

-- -- - - -- - -- -- F------------------------- -- - - -

2.3. 10 IC Related ESR:o

I This function is not re-.!±:"-d *." E 'h t , .o -,,- - :

is not required to maintain an int qral

system.

------------ I--------------------------------.--- -----

Sub-section Title n--oded

--- ---- --- ---- --------------------------- --- - - -

3 I IITIALIZER MODULE

An equivalent functi,n i"o h"ir- pr," I6e( b,
,

MVS/RTX initializ~tian.

TIe MPE Initializer eod,- in~tia!z:t-d

processor hardware. in:*olre-1

and passed control to to f-' r,

routlne.

MVS/RTX will perforn th-- r .- "

part of normal job inLfiati,-i ' r-,!' -

--------------------------------------------------------
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Sub-section I Title P-s . I

-------------- -----------------------------------------
e. o SCHEDULER MODULE '4

-------------------------------------------------
ILhi section pro'/id- t-'I,~ a ,

I rontin; in d-monstruIl'- 1i- :

Refer to the Overvie' of th %,lfrr r
E ecitive which appears at " baqtn ,q
Section 3.3 for the raticnai"

-------------------------------------------------------------------------------------------- l
---------------------------------------------------------------------------. . .-

----------------------------------------------------------
Su b - se c t io n I T it Le £ . ... I

! . .. . .. . ..... .. .... ... . .... . . ............. . . . -- I

4 . I Popup Scheduler t,

----------- I----------------------------------------------
An equivalent function is be nq pr'-,id'I by

RTX Time Schedulinq.

Refer to the Overvliew of the Multiprocessor

Executive which appears at the b-1inr-inq of
Set-,n 3.3 for the rat inal-

-- ----- --------------------------------- -----. ---- -----

Suk-.eot !n Title R. .Be,4

------------------------------- - -----
4 7 Planned Scheduler N'

---------------------------------------------------------------------
An equivalent function is beinq pr' vided b,;

the RTX Scheduler.

Refer to the Overvi w of the Mltipr.-ss'r

Executive which arp"ir' at th beqinnnq ofl

Secton 3.3 for th- rational"
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Sub-section Title Recoded I

4.3 Executive Time Check Routine N,
------------------- -

An equivalent function is beinq provided b'.

Timing Control executive servlC.

This routine checks each proce-nor t

to determie if it has be-n n :; from th-

Executive longer than the alllttd tie- or

has been in the Executive Itng~r than the
allotted time. In the demonstration system.

Timing Control will verify thit a subti7k i F
not executing an unacceptable length of time.
See Additional Capabilities below.

----------------------------------------------------------------- I
-------------------------------------------------------------------

Sub-section Title Recoded
.----------------------- -----------------------------------------------
5.0 INTERRUPT CONTROL MODULE No

.----------------------- -----------------------------------------.. .
An equivalent function is bejnq provde, by

M'JS/RTX Interrupt Processing
In the MPE system. the Interrupt rntrol

Module processes operational -ld -rror
interrupts. In the demon:titorn tte7 ,
proces:or and peripherai CoeMIniCItLn
(operational interrut ' will be f Led ,d L'
MVS; error interrupts of a ;oftware natn--

(program checks) will b- fielded hv eVS/PT',;

hardware interrupts will be fimid-d by MVS.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I

Sub-srction I Title Recoded

-- - - -- - - -- - - - --- - - - - - - - - - - -- - - - - - - - - - -
6.0 I DEBUG MODULE No

An enuvalent function is hnins pro'ided b-/

RTX Debugging aids.

The MPE Debug modul- allo-, c'ttjnq and

releasing of software hreapinOL., tlMinq

of task execution. snap dumps, history

function, automatic restart. etc.
In the demonstration, no reccver, capabilitiesI

will be provided. Progran debqgir.q

during development will be Fer rtned by

calls to RTX SNAP and TRACE rutlines.F

.-----------------------------------------------------------..------

--------------------------------------------------------------------- I

Addittonal Capabilities

----------------------------------------------- ------- -------------- I

SENO/RECEEVE will be an application service that proides

Intertask communication. These services will be u,ed hy subtask

to pass data and buffers between subtasts and to reqne-t smrvices

from other subtasks.

Timing Control will be an application service that

periodically determines if processing deadlines are b-ng met.

It also passes system time for output to the display at a

pre-Jeternined interval.

Initialization/Termination will be an applic.ti,n service that

prepares each subtask for execution at system nitt.li7,tion and

terninates processing of all subtasks at system 1-rnmnation.

------.-------------------------------------------------
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3.4 Retrack

Retrack is a program that. through use of CDR tape, vto as a l-id tester ard driver

for the Neu York TRACON environment. For the NYTRACON demonstration program. RETRACK

will act as a driver only. In the New York TPACON -ivlronment RETRACK is in,

off-line program which uses the backup IOPB to drive the operational s'stem drle0
non-operational periods. The NYTRACON program for the demonstraticn will be .n

integral part of the operational program.

The demonstration RETRACK will make use of the rice CDR file that the original

RETRACK uses; however, not all of the messages will he processed by RETTACK -r the

operational program. The messages that are not proceov'.d Jill be discarded.

The demonstration RETRACK will be written in PSCAL/VS. The data ,used will b read

from a disk containing CDR data which has been converted to IBM format ,y an

off-line program (see Section 3.21).

I----------------------------------------------------------------------
I Sub-section Title Recoded

I---------------------- -----------------------------------------------.

1.0 INTRODUCTION NO

---------------------- ----------------------------------------------- I

This settion contains general information

on RETRACK, and contains no demonstrable

functions.

.---------------------- -----------------------------------------------

.-----------------------------------------------------------------------

.---------------------------------------------------------------------
Sub-section Title Rec-ed I

.----------------------- ------------------------------- --------------

1.1 Purpose NO

------------------------------------------------------------- I

Tiis section contains general conf-rmation

on RETRACK, and contains no demonstrable

functions.

---------------------- -----------------------------------------------
----------------------------------------------------------------------
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Sub- nct or Title R-odd

I---- - ----- ------------------------
1 .2 Scope NO

This section contains general information

on RETRACK. and contains no demonstrable

funczions.

---------------------- ----------------------------------------------

Sub-section Title Recoded

I 1.3 Background HO

------- ----------------------------------------- - -----

This section contains general information

on RETRACK. and contains no demonstrable

functions.

.---------------------- ----------------------------------------------

.--------------------------------------------------------------------

Sub-section Title Recded

---------------------- I- - - - - - - - - - - - - - -- - - - - - - - -
1.4 Environment NO

---------------------- I- - - - - - - - - - - -- - - - - - - - - - - -

Runs as part of the nprr,tL,il ',stmm as -in

MVS/RTX task. Input is from disk.

-------------------------
----------------------------------------------------------. - ------
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Sub-section Title Recoded

--- -- ----------------- --- --------------------------------------------
1.5 Program Description NO

----------------------I---------------------- --------------

This section contains a jennr il descrirtion
of RETRACK, but contains no demonstrable
functions.

The demonstrati-n Retcasi ALK he an Integral
part of the opeztxoanal ,:;t M, not an indc-
pendent program.

Enhanced Target G.neatl - wl! r-t be incor-
porated into the demonwtrj.*-; RE.IACK.

Input data will crmp from a na'ql- soi,'.
Refer to section 2.3.), below.

Input data will consint of all informaticn

on CDR tapes. Refer to section 3.0, below.

The options of the New Yorl IRACON REIRCK

will not be incorporated in the demonstrrlion
RETRACK.

If the data that is sent bv RFIACK is not
used by the demonstration -r-ritinil program

as it would have been b,. the NU" 'snI I=AC§'

program. the receiui-ic; ak j I dUscaid
the data.

---------------------. ...--------------------------------- ----

.................................. ........... ... . . . . .. .- - - - -

Sub-stion Title Re,. i> d I
.-.....................--------------------------- ------------------- I

2.0 PROGRAM OPTIONS NO

This section contains general
information, and contains no demonstrable
functions.
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Sub-section Title Recoded I

------------ --------------------------
2.1 Assembly Options NO

This section contains gneral

information, and contains no domonstrable

functions.

.----------------------.----------------------------------------------

---------------------------------------------------------------------I

---------------------------------------------------------------- ------- ---------
Sub-section Title Rcoded I

I--------------------------------------------------------------
2.1.1 Message Processing Inhibits NO

----------------------I------------------------- ------------------

This is a New York TRAC1I assembly option.

The demonstration RETRACK will not inhibit

CDR message types or subtypes- All messages

will be read from the disk. The messages
which are ignored by the New York TRACON

RETRACK will also be ignored by the demonst-

ration RETRACK. Those me-:sages which ar-

procc:sed by the New York TRAC.GOt PETRACK.

will also b proces-:-d b, fh- lrmerstration
RETRACK. Keyboard message -ill not be

inhibited by the demonstration RETRACK.

----------------------.----------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------I
Sub-section Title Recoded

.---------------------- ----------------------------------------------

2.1.2 Process Non-Standard Formats NO

--------------------- ,----------------------------------------------

RETRACK will be coded to accept standard

NYTRACON formatted data only.

----------------------I----------------------------------------------
-------------------------------------------------------------------- -
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-- --- - - - - - - - - - - - - - - - - - - - - - - - - --- - - -- - - -

Sub-section T~tle Recoded I

2.1 3 1 System/Site Adaptation Param-ters NO I

System parameters used will be uniqu- to

the demonstration program. RETRACK Ultra

program parameters will not be used.

.-------------------------------------------------.-----------------

------------------------------------------------------------------!

------------------------------------------------------------------
- Sub-section Tztle P c-ded I
------------------ -----------------------------------------------I
2.2 Program Startup Options NO

------------------ -----------------------------------------------I

! These options will not apply to the

demonstration program

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------
ISub-section IT. le Recoded

------------------ ------------------------------------------------I
I2.2.1 IForce Operational System Into NO

ITraining Mode
------------------ -----------------------------------------------

IThis option will not apply to the
Idemonstration program

------------------ -----------------------------------------------I
---------------------------------------------------- -------------- I

------------------------------------------------------------- ---
ISub-section ITitle R-o-,ded

------------------ ------------------------------------------------I
I2.2.2 ISelect Input Sensors No

------------------ -----------------------------------------------

IThe four New York TRACON sensors will b-
Iprocessed by the demonsti-ation program.

IThe selection option will not apply.

------------------ -----------------------------------------------I
------------------------------------------------------------------I
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Sub-section I Title -,-ded
I-I-

2.3 Runtime Options NO

-------------------- I------ --------------------------------------------- -

These options are ,,stem i t, o if I"NIVAC

hardware. They are not req,ir. for + e

demonstration.

---------------- I-------------- ----------------- ------ - -------------I

--..---------------------------------...--.

I---------------------- -----
5 ,b - se,--t Io TLt e "I.,:F .d, I

2.3. 1 1 Select Input Medix NO

---------------------- ---------------- -------- ------------------- I

Input data will come from an IBM formatted

dLs c ontlining the CDR data shi:h hi: b-n

converted to IBM formt.

-------------------- I------ ------------------------------- ---------------I
-------------------------------------------------------------------------------------------I

I---------------------------------------------------------------
Sub- ection Title ,

SI------------------------- ----- ------------------
2 3.2 S-leCt Repla./ InItIat ion

-------- -------- ----------------------------- ---------------

This is a UNIVAC hardware spec.r-.: cr- n.
Startup times may be entered in to '- YDr
TRACON RETRACK proqrlm t,3 noe ,he pr es

ing of the RETPROCK p T or. T- dm- I , , :

RETRACK will stdrtup On . ,i" frr 'h user

not from startup input.

---------------------- --------------------------------- ----------------

------------------------------------ -----------------------. ----
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Sub-section Title Recoded

2.3.3 Enable/Disable Interfacility NO
Data Processing

.------------------- -----------------------------------------------

In the New York TRACON RETRACK. this is a
hardware controlled option. For the demon-
stration RETRACK the option of inhibiting

interfacility messages will nrt acply.

R7TRACK has the capability to ply,'back inter-

facility messages when pro,essing non-flight
interfacility messages sLch as AM and CX
The current RETRACK checks t mak- -ure a
flight plan has been received and acknowl

edged first. then it processes the r,n

interfacility messages, The denonntration

RZTRACK will also have +hio :npabilit,
Tne demonstration RETRACK will also have the

capability to process interfacility flight
plan messages.

-------------------- ------------------------------------------
---------------------------------------------------------------- -



r

Sub-section Title R'coded

-- ----------------------- - - --------
3.0 INPUTS AND INPUT DATA FORMATS YES

................... . --

Data Buffer Header

CDR Initialization

CDR Termination

Data Delete/Resume

Data Loss 0

Memory Dump 4

Sector Time

Target Report

Tracking Data
Keyboard Entry

A,,tomatic Function

Interfacility Data

MSAL4 ALARM mnscaqe a
Altitude Tracking message

MSA14 DISPLAY xssage

CTS DATA mescage

Radar Only Target Report

Radar Data Loss 0

CA Linear message w

CA MF1AMS message w

CA PROXIMITY message

I are discarded mesages

----------------------I---------------------------------------------
----------------------------------------------------------------------I
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Sub-section Title Recoded

---------------- --------------------------------------------4.0 RETRACE OUTPUTS/OUTPUT DATA FORMATS YES

I1) Sector Time Messages

2) Beacon/Radar Reinforced Beacon Target
Messages

3) Radar only Target Report Mescages
4) Display Keyboard Messages

5) Interfacility Input Mesrages

Ncte: Only the follrut.q messaqes will be

fabricated: Keyboard flight data mesage
for CDR input tracking data for which there

i ; no current flight plnn.

----------- ------------------------------------------------ I
-------------------------------------------------------

----------------------------------------------------------------------
ISub-section ITitle Recoded
---------------------- I------------------------------------------------
I4.1 ISRAP Message Formats YES
---------------------- I------------------------------------------------

IOnly those that are applicable to th-
MYTRACON program will be included.I
I(parallel SRAP message formats)I

---------------------- I------------------------------------------------I
-----------------------------------------------------------------------

----------------------------------------------------------------------
ISub-section ITitle Recoded

----------- --------------------------------------------
4.).1 Tampa/Sarasota Serial SRAP No

IMessage Formats
------------------- -----------------------------------------------

IThese message formats do not apply to the
Idemonstration program.

----------------------- I------------------------------------------------
------------------------------------------------------- I
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F ,Sb--- zI n Title Re : , d

-- - - - --- - - - - - - -- - - - - - -- -- --- --- -----
4 . 1 11A?'S l!A/ EW YORK i4'AC(t, r i '

IS ,P M-ssaqe Format,

----- ------- - - - .---------- -------- . ...

ITh.,s, *e" oaq f~jm,.I -: 1t,' ;If,' ly Hi". I

-------------- ----- ----------------------------------------------- I......................................................................

,,- t - Ti.'e Re<'cded

F 1 21 Bei--i/ RJd r Rtrlf-ri''d Yi i ,

FF . r-,... .

* Tb.-.-' " ss, fc
"  

rlfs cii i i>' I- ", ' 1h"F
I t 'I s r ' t i i. h Pf -I' ,"e

- - -- - - - - - - - - - - - - -- -- --- - - - -

------------------------------ F---------- - -----
F . . . ... . . . .. - -. .. .. . .. ... ...... .

ub-sn, I Titi-rRii'p '

F--------------------------- ---- - ----------

F .... - -........................................--

F - ------ ------------------ -

-I s,- 3-- *- m l Tilf)'~dc

F Th" s' m ssAq', frm its '- d.- c l "', 1 fcc t, F

Fd-i-csraui- pr itiW.

- ,: '---i ' T t eR :, e F

. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4. .4



Sub-section Title Recoded

4.1.2.4 Sector Mark Formats YES

---------------------- ------------------------------------------------ I

These message formats do apply to the

cemonstration program.

----------------------- ----------------------------------------- ----
----------------------------------------------------------------------

-----------------------------------------------------------------------
Sub-section Title Reccd-d

----------------------- I------------------------------------------ ------
4.2 Common Digitizer (CD) MEI F rnat- W1

----------------------- I--------------------- ------- -------- -

Not applicable to NYTRACON RETRACK. I

----------------------- I------------------------------------------------
-----------------------------------------------------------------------

----------------------------------------------------------------------
ISub-section ITitle Reccodd

----------------------- I------------------------------------------------
I4. 3 IDisplay Keyboard Message Formats YES
--------------------------------------------- -----------------------------------------------I

IAll keyboard messnaec with n, err'rc thait

are read from the CDR data will be processed

Iand sent to keyboard pr2,cesz;inq.
IKeyboard messages in error will be logged
Ito a designated log file.

----------------------- I-----------------------------------------------
----------------------------------------------------------------------- I
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S------------------ ------------------
sub-section I Title Rec -,1,

4.4 I nterfac1lity Me 1n F'rnf; YfES

----- -------- -------------- --..- - -

RETRACK will read Ill --, • ' ' q-'- I
but will only send FP, CX.-: At s-s, I
to the denconstratton i.n trf I: I': m ule.
The FP nessaqe r--t h ,, -v r; il s-nt

to the ARTCC to b- '-nt to '<'rfoility All

other me-,;aq in)! b- d is-rd-i

---------------------- ------------------- ---------------------
I------------------------------------------------- ------------------

IS,b -- t , - I Title Reodo-id
-I---------- ----------------------- ----- -

5.0I YSE. Iit~iAl- IZATI.' AlIT LOS :. s

---------------------- I----------------------------------------------

IThis eei' oontain it rnit i - I'-r iinq

h, haiire option- .0,; w, Il i nt - r t:!'e I
Irun time options . Th' , ise', ,-i f TI n t inm-I
I Pticos will be ins rn,--ra ei n:: thIne core

Iresicent RETRACK progra.sn

---------------------- I-------------------------- ----- -------
------------------------- -- --------

------------ -------------------------- ------ ------- I
5,, S.:bscst Ion I Ti tle Q A"i '
---------- I----------------------- ------------

I 5. 1 I RFDL' N)n

T hnla~ by EA/' elfh, d 1 -i N V -

----------------------------- -- -------- I
- . . .- -. . ..-. . ..-. .-. . ..-. . ..-. .-. . ..-. . ..-. .-. .- - - - - - -



Sub-section Title Recoded

-I -----------------------------------------------
5.2 Disk Subsystem Initialization NO

----------------------------------------------------------------------

This is hardware related to UNIVAC. and is
replaced by IBM/370 environment.

------------------------------------------------------------ I
----------------------------------------------------------------------

.--------------------------------------------------------------------

Sub-section Title Recoded

--------------- -------------------------- -------------------- I
5.3 VIC Tape Subsystem Initiuli-ation NO

-----------------------------------------------------------------

This is hardware related to UNIVAC, and is

replaced by IBM/370 environment.

----------------------- I------------------------------------------------
----------------------------------------------------------------------

----------------------------------------------------------------------
ISub-section ITitle Recoded I
-----------------------------------------------------------------------
I5.4 IMI Initialization NO

----------------------- I------------------------------------------------

IThis is hardware related to UNIVAC. and is I
Ireplaced by IBM/370 environment.

-------------------------------------------------------------
----------------------------------------------------------------------- I

-----------------------------------------------------------------------
ISub-section ITitle Recoded I
----------------------- I-----------------------------------------------

5 5.5 IlOPS Initialization NO

----------------------- I------------------------------------------------

IThis is hardware related to UNIVAC. and is I
4replaced by IBM/370 environment.I

------------------ I-------- -----------------------------------------------I
-----------------------------------------------------------------------
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- - - - - - -- - - - - - - - - - - - - - - - -l

Sob - r-t on I Title heod" ,

-- --- -- - --- - - - - -- - - - - -- -- -
.6 r System Startup Ho

-- -- - --- - -- -- ------- - - - -- -

I Thro will not b- h-r,0i r- ''r i' ,,, f i h,
I extent discussed in this ce- :ic . the , V7/

I RTX environment will pro"'d rot : -

----- ---- I----------------------------------- ---------------- I

-----------------------------------------------

5u- b -t in I Title 
5

'. de d

------- --- ------------------------ ----------
5 7 I Select Runtim1 Opt '.n-; i

I- ---------- -- - - - -- - - -

'1A NOA). ir- or r ri t I I . hA N"'' , PA,-fO' I

RETRACK proq rim only. R,:! t!me net in; for i

the demonstration w RERsC. -'. he de ined I
by the operating syst n of hizh RETRACK I

will be a subfunction.

----- --------------- -------------------- ----------------- I
-- ---------- ------------------------ - ---------- I

------- -------------------------------------------- ---------------------
I Suih-eotIon Title Recded I

-------------------- I------ ------------------------ - ------ I
.r'Vvt'tPIX A '

1 
04- T~ Ye-- '' y

The-e eqlutes are reqtire t ni0ntaxn an

I------------------------------------



ISub-section ITi-tle Recoded

IAPPENDIX B ICDR System Parameter Options YES

------------------ -----------------------------------------------

IOnly those equates specific: to NYTRACON

iull be included.

------------ -------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
I ub-section ITitle Recoded

--------------------------------------------------------
IAPPENDIX C OPS Description Paranete ro YES

------------------------------------------- ---------------- . .

IOnly those equates specific to NYTRACON

will be included

I-----------------I------ -----------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------
ISub-section ITitle Recoded

------------------ -----------------------------------------------
IAPPENDIX D RETRACK Assembly Runstream NO

------------------ -----------------------------------------------

IThese values will be ioo rporited into the

Idemonstration RETRACK. but will not be

z onside red as a 'runstream.'
------------------ -----------------------------------------------
------------------------------------------------------------------

Additional Capabilities

------------------------------------------------------------------

IThere will be no additional capabilities provided for the
Idemonstration.

49



3.5 SRAP Processing

This document elaborates on the recoding specifications for Parallel SR'P
procesLng. The sections are derived from NAS-MD-636.

PIPAP receives the radar reports, beacon report f and radar r'nf-,rc.d beaco

reports. along with sector time messages. from RETRACK. If then puit the, into the
formats needed by TRACKING.

PSRAP will not do any hardware related SRAP functions, such as SRAP hardw ir-
initialization, performance monitoring, alternate SRAP selrction and SRAP Confidence

test. It will not process SRAP alarm messages.

--------------------------------------------------- ----------------
Sub--ection Title F,-.de,

--------- ---------------- ------------------------ ---------
1 .0 INTRODUCTION N,

---------------------- I--------------------------- ---------------
Thic z-ctin provtde; in i-fr d,, in t fh
following subsections and. c-: sirob. contans

no demonstrable functions.

---------------------- I----------------------------------------------
---------------------------------------------------------------------

---------------------------------------------------------------------
Sb-nec tion Title R'cod-d

----------- I-------------------------------- -------- --
2.0 SRAP INITIALIZATION Y-s

---------------------- I--------------------------------------------
Only the following SRAP InLitialization
functions will be impl-mrnted: S'an Tim-

Initialization. Sector Mnik Tibl- Intiliz- I
tion. and Input Biffer IrTit1 i .' tio -. .

---------------------------------------------------------------------
Sub-section I Title Recod-d I

I---------------------------------------------------------
3.0 I SRAP MESSAGE PROCESSING N,

I---------------------- I----------------------------- --- I
I This snction provides art introdrti-n to th
I followLnq subsections and. %,; ;ch. contains

I no demonstrable function.

- I------------------------------------ ---------
I- ------------------------------------------------------ ---------------
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------------------------------------------------------------------ I
Sub-section I Title Recoded

--------------------- - ------------ ------- ......

3.1 BEACON REPORT PROCESSING Yes

--------- - -------------------------------------------

This is a priority I function.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

S------------------------------------- ------
3.2 I RADAR REPORT PROCESSING Yes

------------------- ----------------------------------------- ----- I

I This is a priority 1 function.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section I Title Recoded

.--------------------- ---------------------------------------------

3.3 SECTOR MARK PROCESSING Yes I
------------------ ----------------------------------------------- I

This is a priority I function.

----------- --------------------------------------------

------------------------------------------------------------------ I

Sub-section Title Recoded

.--------------------- ---------------------------------------------
3.4 ALARM MESSAGE PROCESSING No

.--------------------- --------------------------------------------

The alarm processing function is not being

provided as stated in Section 3.0: Software

Requirements.

--------------------- -------------------------------------------
---------------------------------------------- -------------------- I



Sub--erf i,,. I Title Re,_ ,Ie, I

....... .......... --- -------------------------- ---- -- --- ---- -- - I
4.0 SRAP PERFORMANCE MONITORING- No 1

----------------------------------------------

The SRAP performance monito rng fnction

is not being provided.

----------------- -----... ... ----------------- --------.- --------------

.. . . . . . . . . . . . . . . . . . . . . . . . - - - -

5.0 ALTERNATE SRAP SELECTION

S.-------------------------------------

Since there is no SRAP performanco monitor-

ing, there is no need for the Alternate

SRAP Selection function.

----------------------------------------------------------------
----------------------------- ------------------------------------------------------ I

------------------------------------------------------------------------------------I
Sub-section Title Recoded

- --------------------------------------------------- ------
(1.0 SRAP CONFIDENCE TEST No

----------- I-----------------------------------

I Since there is no SO.AP performmnoe monttor-

in;. there is no need for the SRAP Confi-

dence test function.

--------------------------------------------------------------------------------------------------- I

Additional Capabilities

---------------------------------------------------
There will be no additional capabilities provided for he
rJ,-n-traitinn.

------------------------------------------------------------------ --- - --

52



3.6 Target Processing (Tracking) and ISL (Inter-sensor Linker)

This document (NAS-MD-637) describes the specifications for tracking and inter
sensor linker.

Tracking gets its inputs of target reports from PSRAP and fliqht plans from
Interfacility. It also receives keyboard messages to update Trackine data bace: The

primary function of tracking is to correlate proper tracks with the tarqets and
generate data to be displayed and to be extracted on CDR tape. In case? where
correlation is not possible. it creates new tracks in CTS using the information in

the target reports. Tracking will not store data for Conflict Alert and MSAW, sInc-
those functions are not being recoded.

Tracking algorithms will be completely preserved as they are in the current system.

Inter sensor linker links the associated tracks within one sensor to unassociated
tracks in a related sensor.

--------------------------------------------------------------
Sub-section Title Recoded

.-------------------------------------------------------------------
1.0 INTRODUCTION No

.--------------------- ---------------------------------------------

This section provides an overview of the

following subsections and contains no

demonstrable functions.

------------------ ------------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
Sub-section Title Recoded

------------------ -----------------------------------------------
1.1 TRACKING SUBFUNCTIO0S No

------------------- ----------------------- -----------------------

This section provides an overview of th

tracking subtunctions and contains no
demonstrable functions.

.--------------------- -------------------------------------------
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--- -- - - - - - - - - - - - - - - - - - - - -- - - - - - - -r - - - ~-

IS.,h - -- t , ,, I Title R-ir

-- - - - - - - - - - - - - - - - - - --I- - -- - - - - -

1 TRACKING FLOW 14"

This section provides an overviow of the

trackinq flow and contains no demonstrable

functions.

I-----------------I---------------- ------------------------------ -------- ------- I

------------------------- ------------------------- -------- ------

I---------------------------------------------------------- ---------------------

ISub section I Title Rmcoded I

-- -I ------------------- ---------------------- -------

2.0 i TRACKING CONTROL Y's I

----------------------------.---I---- --------- -----------------------------------------------

I The tracking control function in a require-

I if the tracking functtin is to be implemented

I and consequently in a priority I funcnton.

---------------------- I----------------------------------- ----------- I
---- ----------------------------------------------------------------- I

--------------------------------------------------------------------- I
Sub-section I Title Recoded

I--------------------- -----------------------------------------------
I 3.0 I TRACKED TARGET PROCESSING No

I---------- ------------------------------------- -------- --

I This section provides an overview of the

I following subsections and contains no

I demonstrable functions.

I-------------------I----------- ---------------------------- ---------- -------

--- ------------------------------------------ ----- ----------- I

-, , - --, --l l -- : H -

I I. 1 1 CORREI. ATI[ON Y .

I---------------------- ------ ------- ------------------- ------

I Thin is a priority I function.

----------- I---------------------------------------------

--------------------------------------------------------------------- I
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................................................................ - -I
Sub-section Title Pecoded

-- -- - -- -- -- -- -- - -- -- --. -. -- -- -- -- -- - . . . . . . . . . . . . -- -- - -- -- -- - --- -- -- - --

3.1.1 TRACKING FIRMNESS AND TRACK ORIENTED Yes I
SMOOTHING

------------------- ------------------------------------- --------- I

This is a priority 1 function.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
3.1.2 TRACKING BINS Yes

------------------ -----------------------------------------------

This is a priority I function.

----------------- ------------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ -----------------------------------------------
3.1.3 PRIMARY/SECONOARY BINS Yes

------------------ -----------------------------------------------

This is a priority 1 function.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------- I
Sub-section Title Recoded I

------------------ ------------------------------------------------
3.1.4 CROSS REFERENCING Yes I

------------------ -----------------------------------------------

This is a priority I function. I

--------------------- -------------------------------------------

------------------------------------------------------------------ I
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F Suu - ectin Title Recoded I
--- --- -- --- --- -- ------------------------------- - --- --......-- - - I
3 5. 1 .5 TARGET SELECTION Yes F
---------------------- ---------------------------- ---.. . -..- - - - -

F This is a priority I functic-.

- - -- - - - - -- - - - - ---------------- - - - F

F------ ---- ----------------------------------------- -- ---------.. ~
F Sub-seion I Title t-coded

----------------- ----------------------------------------------- F
F 5..6 FPRIMARY/SECONDARY CORRELATION Y--

------------------------------------------- i

F This is a priority I function.

----------------------------------------------------------------

F Sub-section Title Roo)d F

3. I . 7 NRASNL. PARF4T AD PhRENT TR1PI . Yes
TRACK CORRELATIONl

--------------------------------------------- ---- ------ F

This is a priority 1 fInc;ior

--------------------------------------------- ---------

---------------------------------------------------------------- FSuib- ection [Title " e,

3.1 . F SUSPENDED TRACKS Ye°

----------------------------------------

I This is a priority I turnti on.

-------------- F---------------------------------- ------------ F
--- ----------------------------------------------------------------- F

I$



Sub-section I Title Recoded

----------------- I ----------------------------------------------
3.1.9 I DEVIATION TRACK CREATION Ye:

------------------ -----------------------------------------------

I This is a priority 1 function.

------------------ -----------------------------------------------

------------------------------------------------------------------
I Sub-section Title Recoded

I-------------------- ----------------------------------------------

I 3.1.10 SECOND PASS PROCESSING Yer.

I-------------------- --------------------------------- ---------

I This is a priority I function.

------------------ -----------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
Sub-section I Title Recoded

.--------------------- I---------------------------------------------
3.1.11 I INITIAL CORRELATION Ye 1

------------------ -----------------------------------------------

J This is a priority 1 function.

------------------ ------------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
ISub-section ITitle Recoded

------------------ ------------------------------------------------
I3.1.12 IDEVIATION TRACK CORRELATION Ye:

------------------ -----------------------------------------------

IThis is a priority I function.f

------------------------------------------ -----------------------------------------------

------------------------------------------------------------------

9
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- - - - - - - - - - - - - - - - - - - - - - - - --- - - - -- - - - -

ISub-section ITitle
------------------------------ ----- --- -

I3.1.13 ITRACK CORRECTION Yr

FThis is a priority I fin-

- - - - - - -- - - - - -- - -- - -- - --I
---------------------------------------------

Sub-section Title ReCroed I
------------------------------------------------- --------------- F

F3.1.4 AUTOMATIC ACQUISITION

------------------------------------------- --------- I

IThis is a prioritv 1 ftur.

I Sub- sect ion ITitle R- ded

F .I.15 STORE CONFLICT ALERT DATA N,

---------------------- F-------------------- ---.
FThe Advanced Tracking f in . t ar ,vt beingF

Fimplemented in the NY TRsC'JNH vrm r- F
coding .I

F--------------------F------------------------ --------------------- F

FSub-s-ection FTitle U. .

------------ F------------------ ------- -.. ..

F 3.2 F IRELJICTION

F--------------------F

-----------------4- -------- -- -



- -- -- -- -- - -- -- - -- -- - -- -- -- - --- - -- -- -- -- -- -- -- -- -- - --- - -- -- - - - - -

Sub-section I Title R-ccded I

--------------------------------------------------------------------- --------------------- F
3.2.1 Ii UTO-DROP AREA FREOICTIONS Ye-

--------------------- ------------ -------- I

I This i! a priority I fjrJT tIo n

-------------- ----------------------------------------------------- ------------ ~---

Sub-section I 1 t , J ,J I

3 2.2 I AUTO TRANSFER OF iDA Y,-

- -

--hi- i a priority' I fr.-t-

- - - - - - -------------------------------------------------

Sub-section I Title Rec ,d a

...- I--------------------------------------------------
3.2.3 I AUTO ACTIVATION OF AIRCRAFT Yes

TYPE

--------- ------- ----------------------------------------------- I

I This is a priority I function.

-------------------------------------------------------- -----------------------------------------------I

--------------------------------------------------------------------------------------------- I

Sub-section Title Recoded

-------- -------- ------------------------------ ----------------
3.2.4 AUTO TRANSFER OF AIRCRAFT TYPE TO No

BRITE TABULAR LIST

-------------------------------------------I------- -------------------------------------------- * -- I

The New York TRACON r-code d-montrntion I
project will not incorporate a Brite I

display

---------------------------------------------------------
-------------------------------------------------------------------------------------------- I
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- - - - - - - - - - - - - - - --- - - - -
Sub I- ITitle Rec-ded

- - -- - - - - - - - - - - - - - - - - - - - - - --- --- - - - - -

4 , I PROCESS UNUSED REPORTS ( f'URI Ye s

Thi7s t a priority I fin, -

------ - ------------------- - - ------

- - - - -- - - - - - - - - - - - - - - - - --- -- - --- - --- - - - -

I Sub-section I Title Recoded

I -- --- -- -- -- --- --- --- -- --- -- - --- --- ----. .- - -
I N INTER-SENSOR LINKER (I51.) y, I

-- - - - - - -- - - -- - - -- - --- -

This is a priority I functi-r.

I--------------------I----- ----------------------------------------------- I
---- ------- ---------------------------------------------- I

-------------------------------- ----------------------- -----------------
I Sub-c-cton I Title Rec:oded

------------------- I-- -----------------------------------------------
I 6,o I EARLY DISCRETE CORRELATION (1E0C) Yes

I----------------------I----- -----------------------------------------------

I This is a priority I fne nt t

------------ I------- ------------------------------- --- --- -------- I
I-------------------------------------------------------------------------I

I------------------- ------------------------------------ --- --------- I
Additional Capabilit i-

-------------- --------------------------------------- ------------------- I
I Th-re will he no additional capahiliti-, pro'-idwi i-r the

I emonstratin.

I--- --- - ---------------------------------- --------------------
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3.7 Keyboard Processing

This document (NAS-MD-638 describes the speift-Iticn- for the KEY3OARP module.

The KEYBOARD module shall process all comp'tej preiew me.osaqes. Th- pr vew

messages' characters shall be interpreted. a-n the roixrel 4ri- prwz;q

shall be initiated. The preview messages shall be rec'i"ed from the bETRACK e .Jle

RETRACK shall filter out invalid keyboazd messages b,, looking at th' 'rnor fliei 'n

each message, and only sending those messages to the KEYBOARD module which are 'rror

free. RETRACK will also send to KEYBOARD fliqht iata mescages fabricat-1 f-- -7
Tracking Data Messages.

The KEYBOARD module shall receive all error fr-' -'b<ard messages which ar' ' the

CDR tape. but shall only process a subset of then. Th following sections elaborate

on which functions will be implemented. and whi-h tunctions will not be impleseoted.

.----------------------------------------------------------...----
Sub-section I Title Rcoeyd F

.---------------------- -------------------------------- --------- I
1.0 I INTRODUCTION N- ,

---------------------- T - - - - - - - - - - - - - - - - - - - - - - --
I This section is administrative and contains I
I no demonstrable functions.

---------------------- I------------------------------------------------
----------------------------------------------------------------------- F

Sub-section I Title Recded I
---------------------------------------------------------------------- I
1.1 Components of the Keyboard Input

I rodule No

---------------------- ----------------------------------------------
I This section is adminictrative and contains I
I no demonstrable functions.

----------------------------------------------------------------------- I

Sub-section I Title Receded

I 1. . I 1 Alphanumeric Keyboar No I

----------------------- I------------------------------------------------
I This section provides technical content but I
I contains no demonstrable functions. I
-------------------------------------------------

-----------------------------------------------------------------------
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I Sub-section Title RPcoded

S I .2 SleL. Entry Device (SE ) hNo .N

Thu section prot C te:hr.: , ,- antent but

cantains no dem r f rt.::,;

- - - - - - - - - - - - - - - - - - -- -- - - - -- - -- - - - - -
.. .b . . . . . . . . . ... . I

-.....----------------- --------------------------..

I . 1.3 Qui d L--t Select. r Sut, .. t

--------------
Thic coctLon pr,,,:Aes te-.h-l can--:t hilt

conta ins no dee3ntr-bl e f'a - n-:t

------------------------ -------------------------- ---- ----------------
I.------------------------------------------------------------------------

I--------------- -------------------------------------- ----------------
Sub-sect i.n Title .,aded I

---------------------- ------------------------------ ----------------
C.2 Cia:;ificnt ion and VaIi d,, tn at No I

n oMd t b nrqtLo- - - ; - ---I
------.--------------------------------- - -. -- -- I

Ino ,lemc t£rbie tunc¢_tilonl'

-- -- - - - - - - - - - - ----------------------- - - - - - .. -

S,, b -e.t: n Title I

I 1 2. 1 Mes:;aqe Categoric. N, I

I Thi; ce-;tiorn pr -vtde. t,-. ar,:.i , 1 : -2 -, I),it
Scn : ains no democ'ribl - ttnr t i, i.

I................................................. ................ I

I S b - . tj.ion I Ti tle < . .. I

------------------------------------------------------------------ II 12.2 I Thisrerat M. o-aetyI ht',:, C'-
I -----........... ............................................. I

62



Sub-section I Title Recoded I

- -----------------------------------------------
1.2.3 I Message Entry Error IT1dicati$.n: Nc I

-------------------------------------- I----------------------- ..--- --

This section provides techniil ccn'nt hit I
I contains no demonstrable funrtions.

-----------------------I--------------------------- ----------
------------------------------------------------------- ----------------

------------------------------------------------- -------------------
Sub-section Title ;erded

-----------------------I------------------------------- --------
1.2.4 Duplicate ACID'S for Track File f,.7

:dentity

.------------------------ ---------------------------- --.. .------

This is a priority I functic,.

-----------------------I---------------------------- ----------

-----------------------------------------------------------------------

-----------------------------------------------------------------------
Sub-section I Title Recoded

--------------------------------------------------------------------- I
2.0 IKEYBOARD OPERATIONAL FUNCTION Yes

.'ROCESSING (KOF)

I---------------------------------------------------------------------

This is a priority I function.

.----------------------- ----------------------------------------------

------------------------------------------------------------ ----------
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f-I

Sub-section I Title Recoded

I---- ------------------ ---..................- - - --.-.. . . --------
2.1 I Input. Yes

I--------------------- -------------------------..-- ----.... -------
This is a priority 1 funct -. r,.
The following fun-tions will be recod-d.

I In t-,ate C.rt r,>l

T ack R-p.sitton
I Track b'uspene

Terminate Contro!

Flight D ,t , frtr,,,

The f,llowing fujnctions will r-,t be r'coded.

Hand,-ff lettiate

Interfciclity tis_'e Tge Prin ItlRI1T

Irterfz-ility Tet Prctr fl -prteenal

Trainin-
1  

Target Generato r'.. a,

Conf 1 t Alert

The fz , 1 1. Mhq Ih t ,una w I. u I) be recoded.

delete1

BCN (Beacn)

deleted

HVYJG (He vy Jet)

deleted

MODL (Mdify)

PREK (Preview,)

SYSK (Sstem Data)

TAB G TabIar "est Messages)

YSCP (Scratch Pad)

The f lls ng Mu.ttrn-t nt,'; will net be

re A. I

cF GD (7 n 1riq.,r t t n)

D S L -., , 1,-.,,)

BRA TS (e con Report:. , .i r ,a q Trmmarv)

I!TIP (Mi--tape /UrI I riht Pla nKF:I.K f lR, nit ia1i

LDRL (Li er)

DFFY (Auto-Offset)

0SAW (MISA Display Inhibit)

RDTL (Memory Readout)

VMSAL4 (Enable/Disable MSAW Functions)

X CN D ispla,,, Sens7,or Switching)

CDR Extra.-tor

Manuaz R Of I q rko i rt Lon

--- --------------- --------------- - ------ I
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Sub-section Title Recoded I
-- ---------------------------------------------- I
2.1 Inpits (continued) Yes I
-- --------------------------------------------- I

-0 The following Implied Functions will be

recoded.
Beacon Readout

Terminate Control

Displav/Inhibit Associated Track

deleted

Abbreviated Flight Data Entry

Initiate Control

Beacon Code Modift
The following Implied Functions will n t be

recoded.

Override Interfacility Display, Pre--tatiz-I

Handoff Acsept/Recall

Handoff Initiate

Remote Tower Display Keyboard Finc::cns

Inhibit Blinking DM

When keyboard messages that are not being recoded are encr-jn~ered.

they will be recorded on the CDR file and designated as unprozesI-d

keyboard messages. When fabricated messages are pro cessed, thy,

will be recorded and designated as fabricated kebird 'essiqes

-------------------- I ------------------------------------------ I
-------------------------------------------------------------

----------------------------------------- ---------- --------- I
Sub-section I Title Recoded

----------- --------------------------------------------- I
2.2 Subprogram Description No 1

------------------ ----------------------------------------------- I
This section provides technical content but

contains no demonstrable functions

---------------------- ----------------------------- ---------------

------------------------------------------------------------------ I

Sub-section I Title Recoded

------------------ ----------------------------------------------- I
2.2.1 Initiate Control Operational Function

(STL) Yes

------------------ -----------------------------------------------
This is a priority 1 function.

-------------------- -------------------------------------------

--------------------------------------------- --------------------- I
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-- -- - - - - - -- - - --- -- - - - --- ---------- -Y t

Sub-:,: t ton T t t I e .. ,, ded

I--- - - - - -- - - - -- - - -- - -- - - - - -
S2.2. I.I I n tti t e a Ne, Trick F: - Yes

-- - - - - - - - -- - - -- - - - -- - - -- - - -

Tbh: : 12 a pjr:.r t-,' f

- --- --- --- ----- ------- - -- - - -
- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - --- - -- - -

--- - --- ---- - --- -- --------- ----
iSub- z-, : t :. n I Title , : -de d

-I - I -------------- -- -
22 1 2 I Act ,v at -::,; tJ .T K-, .

C ,Ten r Tr , tr Y-

-- -. . .---.------ - - - - -- - !
Thi:: c a prI ori)' I fur,-tr

- I - -I----------------- --- - -

-I ---------- - -I -- - - --------- I

-- ---
S, b t i .u I Ti t - ;F - - - - .I * I

-I - --- - - - - ---- --- --------------- - -I
221 3En able A, i tna t ic Ac',qu ,irt i .n -ta"

I E i-t:nq Track File H, I

Auto ati1- A , qItu i Act t t 14 , n f)
t r '. , ';

--- ------- --- - -- - - I-

I I

5,ub-section I T t e .i .d

IF TraA - it:, 0 Ortrat:. F'-, c t n

I RP:.) 'C I

I-I ----------- - - -- --IS .. I .. . .. . . . . ..- !

SI --- -.-.-.-.-.-.-.-.-.-.-.-.-.- - - - -I
Sub--ect:on ITi Fm --,, i I
. .. .. . ... .. .... .. ..-. ...-. . .. .. .. .... --

22.3 I Track Susperd Operat iot,.l fir:-, .n

I (SF1 ) Yp;u '

---------------------- I-------------------------------------------
. . . .. . .. .. . .. ... .. . . . .. . . . . . . .. . ..-- -. . . .. .. I

----------------------------------------------------------------
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------- _ _ _ - - - - - - - - - - - --- r ~ - n -- - -- - - r- --- --- ---

Sub-section I Title Recoded

.--------------------- --------------------------------------------
2.2.4 Terminate Control Operational Function

(DPL) Yes

------------------ ----------------------------------------------- I
This is a priority 1 function.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------
ISub-section 1 7itle Recoded

----------- --------------------------------------------
I2.2.4.1 ITerminate a Single Track Yes

--------- ------- -----------------------------------------------I
I his is a priority I function.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section I Title Recoded

------------------ ----------------------------------------------- I
I2.2.4.2 ITerminate All Tracks Yes

------------------ -----------------------------------------------
This is a priority I function.I

---------------------------------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section I Title Recoded

------------------ ----------------------------------------------- I
I2.2.5 I Yandoff Initiate/Recall/Accept (IM)l No

------------------ ----------------------------------------------- I
IThis function is not required to maintain I
Ian integral system. Only data applicable to
Ione controller is being processed for this

Idemonstration.
------------------ ----------------------------------------------- I
------------------------------------------------------------------

-------- ---------------------------------------------------------------------- I
ISub-section I Title Recoded

------------------ ----------------------------------------------- I
I2.2.6 IFlight Data Entry (P01) Yes

------------------ ----------------------------------------------- I
This is a priority 1 function.I

------------------ ----------------------------------------------- I
-------- -------------------------------------------------- -------------------- I
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5 u.b- e .o-. .T.itle - - -

-- -- - - ---- - - - - - - - ---- --- --

1 .2.6. I Initiate new track file i C> iLi

Flight Plan or St're S:at, I

-- - - - - - - - - - - - -- - - - - - - - --- - - -- - -
This is a priority I fur i vn

--------------------- ---------------------- -----.....--------

--------------------------------------------

Sub section Title .- 

6 . 6.2 I D ,sp'tay "PM" for Xe I Ft:. t

I F t a h t P I.'

I Th s it. , pr i,,i t," tI ,
- -- --I -- - -

-------------------------------------------------
S,ib-sect ion I Tite i- d

I------------------I--------- ----------------------------- ----- ---------
I 2.26.3 i Dizla'Delete Dizpla,' of Atr.ren

I Type in the Full Dat B' 1 .

I Thic i s1 a prior:t -/ I t '.t .

0 i Title tie -
-.. . ... I----------------------------.....-

3.3 I MULTIFUNCTION (Ft I ,

---------------- I--- -- ----------------------
I Thi :ect .on pro,,ide-. tc ie : -1, ne n.,, t

c-,naiis no demnnstr bin , .

---K-------------------- ----
1,b- e t i on Title it e.,,

I A A 'I Mu 1 t it,' ,ts .on t t 1 31 1

I iii . te ji . "<,". A '. i I -1 . -. ...

I fir ent ir d -' . t r a t it n
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Sub-section Title Recoded

--------------------- ------------ -----------------------------------

3.1.1 Select and Display the HOST ALTIMETER

setting. ATIS and GI or unique altimeter

settings and unique GI. No

------------------ -----------------------------------------------I
This function is not required to maintain

an integral system. System data will be
preset for entire demonstration.

------------------ -----------------------------------------------
------------------------------------------------------------------I

------------------------------------------------------------------I
ISub-section I Title Recoded

------------------ -----------------------------------------------I
I3.1.2 IEnable/Disable Arrival Fix Area(s) No

------------------ -----------------------------------------------I
-his function is not required t3 maintain

Ian integral system.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------
ISub-section I Title Recoded

------------------ -----------------------------------------------
I3.2 Beacon Multifunction (BENK) Yes

------------------ -----------------------------------------------
This is a priority I function.I

------------------- ------------------------------------------------I
------------------------------------------------------------------

------------------------------------------------------------------
ISub-section I Title Recoded

------------------- ---- ------------------------------------------
I3.2.1 3 eacon Code Readout of a Single Track Yes
------------------ -----------------------------------------------

IThis is a priority 1 function.

------------------ -----------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
ISub-section ITitle Recoded

------------------ -----------------------------------------------
I3.2.2 IEnter or Delete Selected Code in Sw;tei

I IData Area. No

------------------ -----------------------------------------------
ISystem data area will not display the
Iselected codes.

------------------ -----------------------------------------------
------------------------------------------------------------------
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Sub-section Title Recoded

------------------ ----------------------------------------------- I
3.7 Beacon Reports and Tracking Summary No

------------------ ----------------------------------------------- I
This function is not required to maintain an

integral system. Printed output of data

collections via keyboard entry is not a part

of this demonstration.

------------------ ----------------------------------------------- I
--------------------------------------------------------------------

------------------------------------------------------------------ I
Sub-section I Title Recoded

---------------------- ----------------------------------------------- I
3.8 Heavy Jet Flight Plan Status, site

Adapted Alpha. Aircraft Type Multi-

ifunction (HVYJG) Yes

.--------------------- ------------------------------------------- I

This is a priority I function.

-------------------- ------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
3.9 Mag-Tape/Disc Flight Plan Multifunction

(IFP) No

------------------ ----------------------------------------------- I
This function is not required to maintain an
integral system. Flight plan input from

tape or disc is not part of this demonstrationi

------------------ ----------------------------------------------- I
---------- ---------------------------------------------------------------------- I

---------- ---------------------------------------------------------------------- I
Sub-section Title Recoded

.---------------------- --------------------------------------------

3.10 F7J is currently undefined No

.-------------------- ------------------------------------------ I
This section is administrative and contains

no demonstrable functions. Thir section

provides a place holder.

------------------ ----------------------------------------------- I
------------------------------------------------------------------
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] - --

I Sub-section I Title Recoded

I---------------------- I-----------------------------------------------
I 3.14 I FJN is currently undefined No

----------------------- I-----------------------------------------------I
I This section is adminiitrt i.e and ccntains

no demonstrable functions.

-----------------------------------------------------------------------
-----------------------------------------------------------------------

-----------------------------------------------------------------------
Sub-section Title Reecoded

----------------------- I-----------------------------------------------I
3.15 Auto-Offset Multifun-t icr ( C XK ) No

----------------------------------- - - ------------ I
Th c f,. - -n is not r&q+z re-. ts m, n .Iin an

int-gral system. Autom t , -ffset fac- ,t ion

the Jicnlay is enabled for this demcnst ration.

---------------------------------------------------------------------- I

-----------------------------------------------------------------------

S Sub-section I Title Recoded

--- ----------------------------------------------
I 3.16 I Preview Multifuncti n Yes

----------------------- F-----------------------------------------------I
I This is a prioritv I functzrr

----------------------- I----------------------------------------------I
----------------------------------------------------------------------

----------------------------------------------------------------------
F Sib-section ITitle Pe- eJed I

I3 16 1 Relocate the preview area and brite
I tabular list s No I

----------------------- I---- - - - - - - - - - - - - - - - - - - -
IPreview area wiLl net be displayed anrd br ite a

Ifind' i ons: wiLl not be inplemented f; r t h is I
Idm-nst ratio n

---------------------- ----------------------------- ---------
------------------------------------------------------ ------

--------------------------------- --------------------------------------
I Sub-se.tion I Title ecded I
---------------------- - ------------------------- ----------------- I
3 .16 Select/ inhibit superis r, p. -, iren Ye s

----------------------- I--------------------- -_---------------------I
, This is a priority ? fim edt I -n

---------------------- I----------------------- --------------------- I
-----------------------------------------------------------------------
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------------------------------------------------------------------- - -

Sub-section I Title Recoded

---------------------- I-----------------------------------------------

3.19.2 I lodifV host altimeter or unique

altimeter settings Yes

---------------------- -----------------------------------------------

I This is a priority I function.

----------------------------------------------------------------------- t

Sub-section Title Recoded

----------------------.-----------------------------------------------
3.193 System time settings Yec

This mecsage will cause an abnormal

termination.

-I -----------------------------------------------------------
-----------------------------------------------------------------------

-----------------------------------------------------------------------
Sub-section I Title Recoded

-----------------------I------------------------------------------------I
1.19.4 I Initjate/mcdify/delete host ATIS

l character and general information. No

------------------ I----------------- -----------------------------------------------I
I T' s function is not zequired to maintiin an

I i.tegral system.

--------------------- ---- ------------------------------------------I
-- --------- ---------------------------------------------

I----------------------------------------------------------------------------------
Sub secticn I Title Qecoded

--------------------------- -------------------------------------------- --I
3 19,5 I Initiate/modifv/delete uniqle general

information No

-- I----- -------------.----------------------------------------------

I This function is not required to maintain an

i inteqral system

.--------------------------------- -- ---------.--.------... ----

----------------------------------------------------------------------

----------------------------------------------------------------------
Sub-cection I Title Recoded

--------------------------------------------------. --------

3 19 6 System date settings Yes-

- ---------------------------------------------------------
This mec.iqe will cause an abnormal

termin,' ;-n.

------- -------- ------------------------------------
I--- -------- ---------------------------------------------------------
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" Sub-section I Title Recoded

3.20.5 Terminate all store tracks with ETA/PTD

less time specified. Yes

---------------------- I..------------------------------------------
This is a priority I function.

.--------------------- I--------------------------------------------

--------------------------------------------------------------------

--------------------------------------------------------------------

Sub-section Title Recoded

.--------------------- --------------------------------------------
3.20.6 Relocate MSAW Display Area No

.--------------------- --------------------------------------------
This function is not required to maintain an

integral system.
MSAW is a priority 2 function in the Advanced

Tracking category, which is not in the scope

of this effort.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section I Title Recoded

---------- ---------------------- -----------------------------------------------
3.21 F7U is currently undefined No

------------------ ----------------------------------------------- I
This section is administrative and contains I
no demonstrable functions.

------------------ ----------------------------------------------- I
---------- ---------------------------------------------------------------------- I

------------------------------------------------------------------ I
Sub-section Title Recoded

.------------------- ---------------------- -----------------------
3.22 Enable/Disable MSAW Functions (VMSAW) No

.-----------------------------------------------------------------
This function is not required to maintain an

integral system.

MSAW is a priority 2 function in the Advanced

Tracking category, which is not in the scope

of this effort,

------------------ ----------------------------------------------- I
------------------------------------------------------------------- I
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-- - - - - - - - - - - -- - - - - - - - - --- -- -- - --- - -- -

I Sub-section I Title R-coded

-- -- - - - - - - - - - - - - - - - - --- --- - - - - - - - - - - -
I 3.2 I F7W is currentl,/ undefireg, N-

-- - - - - - - - -- - - - - - -- - - - -- -- -- -
This section is- .- dmri- li,

t  
-i ,r' . t ins-

I no demonstrible fun.> i ,,,.

I ---------- ---------- - -- - - ----

---------------------------- --------
Sub -- sction Title ?ecoded

-- -- -- -- -- -- --- - - -- - - -- .--- - - - - - - -- - --- -- -
3 3.2 q Display Sensor 5witching N,3C , t,

- --- --------------- ---------- . -I
This fu ,.ti-,is t re , 'i:+. I t r st , r ! ani

integral system.

The scope of this demonctration is, limited

to one sensor.

-- -- -- -- --- -- -- - -- -- -- -- - -- -- -- - - -- - - - - - - - - -

I Sub-section I Title Rec-ded

3.25 I Scratch Pad Multifunctxon (YSCP Yes

----------- I----------------------------- -----------------
I This is a priority I functii)n.

--------------------------------------------------- ----------------- I

s tt>"ect ion I Titlc R, coded

I ... ..-. . .. ..

--.. . .. . .. . .I ..- . .. .. . . ... .

I This section is adme nist ratx',e in,f .-. iin-
+

I no demonstrable functions.

----- ----------------------------------- ---------------------- I
-- - - - --- - - - - - -- - - -- --------------------------------- I

---------- -------- ---------------------------------- I
Sub-s;ection ITitle Recoded

----------- I---------------------------------------------
I3 2? CDR Extractor Contr-oi tlltifuncti cn

( (COREY ) No I
.---------------------- I---------------- .. ------.... . I

TI, s t inst r i - , i no t re .ii -etI f b onfin in

-~~~~~ ~ ~ ~ - - it------ --- i -. - -..................................... .-

-ub-- - - - - - - - - - - - - - -Iode
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Sub-section I Title Recoded

3.28 I Manual Reconfiguration (IORFG) No

------------------ ----------------------------------------------- I
This function is not required to maintain an
integral system. The capability of
controlling hardware (e.g. switching SRAPs,

TTY or MSP), or controlling softw3re

functions (e.g. enab'e/inhibit printouts.
full operational vs. backup programs) will
not be part of this demonstration.

f --------------------- I-------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section ITitle Recoded
------------------ ----------------------------------------------- I
I3.29 ISelect/Inhibit Printout of IF Messages

I(INPR) No

------------------ -----------------------------------------------
IThis function is not required to maintain an
Iintegral system. There will not be any
Iprintout of IF messages.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section ITitle Recoded

------------------ ----------------------------------------------- I
I3.30 I:nterfacility Test Program OperationalI

IFunction (TKOFI4) No
------------------ -----------------------------------------------

IThis function is not required to maintain an
Iintegral system. Only FP, AM and CX inter- I
-facility messages will be processed.I

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section I Title Recoded

------------------ ----------------------------------------------- I
4 .0 IIMPLIED FUNCTIONS No

------------- ----------------------------------------------- I
IThis section provides technical content but
Icontains no demonstrable functions.I

------------------ -----------------------------------------------
------------------------------------------------------------------ I
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Sub-sec t ion Titie Recoded I
This-is- priority----------- - - -- I

4. I Beacon Readout Ye"; I

This is a priority I ,,.to

------- -------------- - ------- -------

-- - - - - - - - - - - - - - - -- - - - - - - - - - - - ---- - - - - - - - - - - - I

Sub-section I Title Recoded

----------- I------------------------------ ----------------
4.2 Fiandcff Acept/Reca No

Thi-; ftun ti-n is ,i t 'Il:' t . -. i Ii in

integral -. tem. llatidt f pro u -'hr q tr 1 not

be implemented for thi'. dem-rra,on.

-I-------- ------------------------ -. -- ---- I
--------------------------------------------------------------------------------I

Sub-section Title Recoded

---------------------- -----------------------------------------------
I .3 Handoff Initiate No

---------------------- ----------------------------------------------
This function is not required to maintain an
integral system. lHandoff processing will not

be implemented for this demontrftion.

----------------------I------------------------------- --------------I
-----------------------------------------------------I

------------------------------------------------

Sub-s-ction I Tite Recoded

----------------------I------------------- ------------------
4.4 Terminate Control Yes

----------- I--------------------------- - ---
Thi i- a priority 1 funct on.

----------------------I-----------------------------------------------
---------------------------------------------------------------------I

----------------------------------------------------------------
Sub-section I Title Recoded

---------------------- -------------------------------------
4.5 Display/Inhibit Associated Trac Yes

----------------------I----------------------- -----------------------
This is a priority 1 fur rtion.

- -------------------- 0-----------------------------------------------
------------------------------------------------------ -
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- - - - - - - - - - - - - - - - - - --- -- - - M M - - - - - - -- - - - - - -

Sub-section I Title Recoded
--------- -I------------ ------- ------ ------------------ I
4.6 IInhibit Blinking "DM" from a FDP No

--------- - -------------------------------------------
IThis function is not required to maintain
Ian integral system.

--------- -I-------------------------------------------I
------------------------------------------------------------------

-------------------------------------------------------- I
Sub-section I Title Recoded

--------- ----------------- ------ M--------------------
4.7 IAbbreviated Flight Data Entry Yes I

------ -I--- M------------------------------- M--------I
IThis is a priority 1 function.

--------- ----- M--------- M------- M---------- -------------
--- M---------------------------- ------ ------------------- I

----------------------------------------------- M--------I
Sub-section I Title Recoded I
--- M------ -I--------------------- ---------------------- I
4.8 IInitiate Control Yes
--------- -I--------------------- -------- -------------- I

IThis is a priority 1 function.
--------- -I-------------------------- -----------------
---- M---------------------------- ----------------------- I

-------------------------------------------------------- I
Sub-section I Title Recoded

--------- -I-------------------------------------------I
4.9 IImplied Beacon Code Modify Yes

--------- -I-------------------------------------------I
IThis is a priority I function.

----- -I------------------------------ ------------- I
-------------------------------------------------------- I

Sub-section ITitle Recoded

--------- -I-------------- ------------------ M-----------I
I4.10 IOverride Interfacility Display

IPresentation No

--------- ------------------- M-----------------------I
IThis function is not required to maintain mn

Iintegral system.
------- I-M-------- M----------------------------------I
-------------------------- - ------ - ------- M---------I



---- --- - - - -

I Sub-sect in I Title Re ded 
I - - --- -
I 'II I Remote Toier Display Ke,'bar1

I Functions. No
I-I-I

I Thi- function is not req.uirei ti eiiit:iin -n
I integral system. Tcjer mes.aqes wi not be

I processed for this .m,n trit t,r

------ ---- -------------------------- - -------
--------------------------------- -------------- I

--------------------------------------------------------- ---------- I
I Sub-section Title Pcoded I
---------------------- --------------------- ------------------------- I

I 5.0 TRAINING TARGET GENERATOR M",A;[I N , I
---------------------- --------------I---------------------------------- ------ I-

I This function is not requtred by the, FAA and

Iis not required to maintain an int-.ral

I system. Training target generator will not

I not be implemented for this d,on-tration.

---------------------- -----------------------------------------------
--------------------------------------------------------------- -------- ------------ I

--------------------------------------------------------------------- I
5ub-section I Title Recoded I

.----------------------.---------------------------------------------

6.0 CONFLICT ALERT MESSAGES No I

.----------------------.----------------------------------------------

Thi is a priority 2 finction whi.h is beyond I
the scope of this demorstr ti-s,-

----------- I-----------------------------------------------
--------------------------------------------------------------------- --- ---------- I

---------------------------------------------------------------------- I
Addit ional Capabilitles;

---------------------------------------------------- ----------------- I
I There ud 1i be no additional capabilities provided for the

I demn't ration.

--------------------------------------------------------------------- I
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5.8 Display Output Processing

Display Output Processing (NAS-MD-639) primarily will be concerned with the

preparation of alphanumeric track data for presentation on the display,. There will
also be display of selected system data (see below). Interactive keyboard responses
(preview area and readout area) will not be processed. Only data originating from
the retrack modules that impact tracking/display data will be processed. System
parms/data will have to be initialized to some pre-determined values.

Display processing will support the display

Automatic Offset

Full, Limited, Partial Data Blocks and Single Symbols

Coast/Suspend, Arrival/Departure Tabilar Lists

System Data display outputs of Current Time, Current Altimeter Setting

Display processing will not display

Preview and Readout Areas

MSAW/CA Data Blocks

IOP/DBM/MDBM Operations and Memory

Brite display Tabular List

System Data display outputs of Memory, Program Level. Test Targets. Overload

Sensing and Protection. Emergency/Radio Failure/Hijack & Suspect Aircraft, Host
ATIS Character & General Information, Selected Codes

------------------------------------------------------------------
Sub-section Title Recoded

------------------ ----------------------------------------------- I
1.0 INTRODUCTION No

---------------------------------------------- ------------ I
This section provides technical content but

contains no demonstrable functions.

This is an overview of some of the functions

in the current TRACON system.
--------------------- -------------------------------------------
------------------------------------------------------------------- I
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-------------------- - ---------
Sub-section I Title Recoded I

-------------------- ------------------------------------------ I
2.0 ENVIRONMENT No

I------------------I---- --------------------- ------ -- --------- I
This section is administrAt ,e nd
contains no demonstrable fu imt. ;

------------------- -------------------------- -------- ------------
.------------------------------------------------.. . . . --------

--------------------- -------------------- ---------- I
Sub-section I Title Recoded

------------ ----------------------------------------------I
2.1 General No

--------------------- I---------------------------------- --.---. ----- I
This section is administratise a.,q contalns

I no demonstrable functions.
------------------------------------------------------- I
----------------------------------------------------- I

------------------------------------------------- ----------------- I
ISub-section ITitle Recoded

-------------------------------------------------------- I
I2.2 IOutput Data Transfer Function No

-------------------------------------------------------- I
'This is a priority 2 function.

IThis function is not required by the FAA and
is not required to maintain nn integral I

Isystem.
1 . Data transfer from host t,' situation
I display will be done using RTXIIVS tools.

I a. We will not be using sublists to
I process data information.

I2. Memory buffer management will 'rot be done

I using the tOP/MOSM. A method of pas;sing I
I data from the applica tions chost to the
I situation display will be de vised.I

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- I
Sub-section Title Recoded I

---------------------- ------------------------------------------- I

2.3 MDBM Operation Description No I

---.-------------------------------------------
2.3.1 General

2.3.2 DBM Operation

2.3.2.1 -inked Control Word File

2.3.2.2 Completion of a Sublist

This section provides technical content but

contains no demonstrable functions.

An overview of the MDBM/DBM functions are

discussed in this section of the document.

------------- -------------------------------------------
---------------------------------------------------------------------

---------------------------------------------------- I
Sub-section Title Recoded

------------- -------------------------------------------I
2.4 Memory Allocation for MDBM No

---------------------- -- -------------------------------------------
This section provides technical content but

contains no demonstrable functions.

This is an overview of the MDBM Z data

support which are sub-divided into sublists.1

I. We are not using sublist processing or

MDBM data storage, but, there is still a

need to store & display some data.

-- ---------------------------------------------

-------------------------------------
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- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -.- ---- - -

Sub-,ection Title Rc .-1 I

- ------- --- I----------- - --------
2 4 1 Tabular Display Dat Y-

-------------------- - ------....- -..-.. -

This is a priority 2 ficricn

This function is deri-'d from the FAA

requirements and i, reqklrej f-, i n an

integral system.

The supported data in the nts

display area are:

M Time
A Altimeter

The non-supported data in the -v:tem

display area are:

* Memory readout area

X Emergency/radio failure/hijs.k/npect

aircraft indication

X Program level

x Test targets

* Overload sensing and protection
X ATIS character & general inK'

Other non-supported display dawu are:
K Aircraft which are in MSAW lcw altitude

Warning or in Contli .t Al-:t.

Rationale - Please. look it ;tb--;ect:.n 2.4.

------------------------------- --------
-----------------------------------------------------------------------



Sub-section Title R-coded

---------------- --------------------------------------------
2.4.2 Keyboard Display Data Yes

-- ---------------------------------------------- I
This is a priority 2 function.

This function is derived from the FAA

requirements and is required to maintain an
integral system.

Each keyboard connected to the display has

its own memory allocation which contains:

Keyboard readout/preview (nst-.,upported)

Keyboard coast/suspend list

Keyboard store track list

Rationale - look at sub-section 2.4.

Although no interactive keyboard processing
will be supported. nevertheless. keyboard datal

could enter into the system from the retrack

tape.

------------- -------------------------------------------
---------------------------------------------------- I

---------------------------------------------------- I
Sub-section [Title Recoded

----------- -------------------------------------------- I
2.4.3 IData Blocks Yes

----------- -------------------------------------------- I
This is a priority 2 function.

IThis function is derived from the FAAI

Irequirements and is required to maintain an

integral system.

IRationale -look at sub-section 2.4.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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- -- -- -- -- -- -- ------- -

Ihl:z I i piority 7

This f..,ction is der.-' t r the

requri - ents ,-n is vi n- m,. ",1 M

it q-U sstem.

R-,lc, nale - lock st :,b ! : . :

-- - - - - - - - -- -- - - - - - - - - - - - -. - --- -- -

- - -- - - - - -

2 " ', P P- L, C Ir .[!

------- --.................----- ------------
I Rationale - Lcdk at vb-c ', t, 2

------------I ----------------- - - ---

- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - --

I 3mb-snct c.on Title Reoded

I ---------------------- I
i 1. 4 .6 IMemor/ Manaqcment N- I

-------------- ----------------------------------------- I
t ~IThis is a priority 2 f~h-"

1
:

Th i . ; -

I Rationale - Lcok it s, ub--- :,n 22.

----------------------- I------------- --------- --- --- - --- I

Sob- 7ection I Title R--_,-od

----- ------------ ------ ---------------

I 2 0 I DI SILAY UN20 ) 1.F 1J]T
1 

F N-I

I------- ----------- -------------------- --------- -- ---- I I
I This sectlon is admim), istive und : rn tn'in;

I no demonstrable f wncti1ons.

----------- ------------------------------------------- I
-------------------------------------------------------- I



ISub-section ITile R-coded

3.1 IIntroduction Io
-------------------------I -- -- ----

IThis section provides- techni-al cent-nt but
Iccn ' ins no demon7Jtr-ble fwn.t ion-.

ITh :z overviews the class definiition of displayl

Icrnsole data consisting of:

ISingle symbols

Limited data blocks

Full data blocks

IPartial data blocks

------------------------------------------------------------I
-----------------------------------------------------------------------

I-----------------------------------------------------------------------
ISub-section ITitle Recoded

------------------------------------------------------------
I3.2 IAssociated Tracks Yes

-----------------------I-----------------------------------------------I
IThis is a priority 2 function.

IThis function is derived from the FAA

Irequirements and is required to maintain an

Iintegral system.

IAssociated tracks are processed as full data I
Iblocks for all tracks under a controlling I
I cnsole.

-----------------------I-----------------------------------------------I
-----------------------------------------------------------------------

---------------------------------------------------------
ISub-section ITitle Recoded

-----------------------I-----------------------------------------------I
I3.2.1 Full Data Blocks (FDB) Yes

-----------------------I------------------------------------------------
IThis is a priority 2 function.

IThis function is derived from the FAA

Irequirements and is required to maintain an

Iintegral system.

IALphanumeric track data is periodically I
Iupdate-d to indicate the track position. I

-----------------------I-----------------------------------------------I
-----------------------------------------------------------------------
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3.2.3 Command Codes No

------------------ -----------------------------------------------I
I I This is a priority 2 function.

IThis function is derived from the FAAI

Irequirements and is required to maintain an

Iintegral system.

IData transfer from host to situation display
1is handled differently.

------------------ -----------------------------------------------I
------------------------------------------------------------------

------------------------------------------------------------------I
ISub-section ITitle Recoded

------------------ -----------------------------------------------
I3.3 IUnassociated Tracks Yes

------------------ -----------------------------------------------I
IThis is a priority 2 function.

IThis function is derived from the FAA
Irequirements and is required to maintain an
Iintegral system.

IUnassoc. tracks are processed and presented

Ias limited data blocks or special single
Isymbols on each display.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
ISub-section ITitle Recoded
------------------ -----------------------------------------------I
I3.3.1 1Limited Data Block (LDB) Yes

------------------ -----------------------------------------------
This is a priority 2 function.

IThis function is derived from the FAA
Irequirements and is required to maintain an
Iintegral system.

------------------ -----------------------------------------------I
------------------------------------------------------------------I
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- - --- --- - -- - -- - - - - - - -- - - ---
- -'<'I I ,n Tit:- '-' ded

----- ------------- -------------- --

h £a prior

T ht f u nc t io s n ~ - F' FAA
r[,quserents ar-F :" - " - "! - s inta-x -i.

Iintegra: yt-

Formats; of -l-it

. .. . . . . . . . . . . . . ..-

S I I i Positior Shi,,'mb, Y-;

I This is a pricr r t t'n

I This function is d- r:v- f-' f t he FAA
I requirements and is r-, rod f maintain an
Sint-3rai svst, .

-- - -- - - -------- ------------------ ----------------------

------------------------------------ ------------------

-cn Title Rec ded

Ijnasrca ten{d T - , .-- 1ez .e

IThis is apric is f

ITh is 5 hn i s d~ AA
r re q ui r'mxen t -. airi i s ma 1- ma- ti ri an A
.integral. ss

t
e

Length of th- I.'lAr i. itrible (zero to 1.5

inches) and will o ".led is a svst-m

parameter.

---------- ------------------------- ---- ----------------
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Sub-section Title Recoded

-- --- - - - -- - - - --- - - - - - - - - - - -- - - - - - - - - - -
3.3.1.2 Processing of Limited Data Blocks Yes

------------------ -----------------------------------------------I
This is a priority 2 function.

This function is derived from the FAA

requirements and is required to maintain an

integral system.

List of conditions are documented.

----------------- I------- ----------------------------------------------- I
----------------------------------------------------I

------------------------------------------------------------------I
Sub-section Tit)e Recoded

------------------ -----------------------------------------------I
3.3.2 Single Symbols Yes

.--------------------- --------------------------------------------
This is a priority 2 function.

This function is derived from the FAA

requirements and is required to maintain an
integral system.

Conditions/limitations of displaying data are

discussed.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
Sub-section Title Recoded

---------------- -----------------------------------------------
3.3.3 Command Codes No
.--------------------- --------------------------------------------

This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an

integral system.

Data transfer from host to situation display
is handled differently.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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-- -- -- - -- -- - -- -- - -- -- -- - -- -- - --- - -- . . . ------

b - s _e.- ' , T it le R - "A e]

-- - - - -- - - - - I-- ---------------
3 ., I Partial Data i,6 I, - -

-. .. .. .. .. . .. . .. .. .. . ..-* - . . . .. .-- - -.- -

IThis is a pr-cflt

This functien i d-i-e'e a A
requiremente a:'' ix t"':ite r , in t 3 1• -

integr:-L sy'

- ------ ----- ------ --- -- - - - -
She . k,: c- n ITitl--. -.. In-I

TK t~ I -

I- - --- - - -

Thi s i a p i'i 7 f-r -J

This fin,_hen j, ie-: - i -. . .

re J :en t a' : - t- m: a ,

integral system.

Overviea of formax:c.

----------- ------------------ - -

I.------------------------------------------------------------- ---------------

---------- --------- ----------------------- --- - -- I

Sb -;nct o n ITitle R eode-I
*~ --- -- -- - -- - --- -

PCs-,tIcrn symV-I e

I Tb, i.a , p r, ri t -

IThis, fu-ction is- u - a A

r Ieljutir em r t-. , n H it xe- t1'1 m I

ITh is pes-i ti1," n aC ~ 15 1

Ichaac ter ij ch i de-n ti f;- - i-,;

I eyhoard or h'- letter 'C r ndi1catn q t

Itrack is c-ntr- 1 ed by A RTer:

----------- I-------- ----------------------------------------------- I

-- -- -- -- -- -- -- -- -- -- -- --- -- ---- ------------------ -- I
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-- --- ----.-- - - - - - -- -

Sub-section Title Recoded

---------- ------------ --------------- --------------------------------
3.4.3 Processing of Partial Data Blocks Yes

------------------ -----------------------------------------------I
This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

Display the track if it is within selected
filter limits. Full data blocks supersede the[
display of partial data blocks.

------------------ -----------------------------------------------I
----------------------------------------------------I

------------------------------------------------------------------I
Sub-section Title Recoded

--------------------------------------------------------I
3.5 MSAW/CA Data Blocks (MCADB) No

------------------ -----------------------------------------------I

3.5.1 Format of MSAW/CA Data Blocks
3.5.2 Position Symbol
3.5.3 Processing of MSAW/CA Data Blocks

This is a priority 2 function.

This function is not required by the FAA and
is not required to maintain an integral

system.
I1. Assumption - not performing MSAW/CA. The

data base and display of data processing
are not needed.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
Sub-section I Title Recoded

------------------ -----------------------------------------------I
4.0 TABULAR LISTS No

------------------ -----------------------------------------------I
This section is administrative and contains

no demonstrable functions.

.--------------------- ------------------------------------------- I
------------------------------------------------------------------I
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-- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- r--

i Sub-section Title Recoded

.--------------------- I--------------------------------------------
4.2.2 Format of Coast/Suspend Tabular Lists Yes

.--------------------- --------------------------------------------
This is a priority 2 function.

This function is derived from the FAA

requirements and is required to maintain an
integral system.

This lists conditions of formatting data.

------------------- ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
4.2.3 Command Codes Yes

.--------------------- --------------------------------------------
This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

Associated command codes with data.

------------------ ----------------------------------------------- I
------------------------------------------------------------------

----------------------------------------- ------------------------
Sub-section I Title Recoded

.--------------------- --------------------------------------------
4.3 Flight Plans No

------------------ ----------------------------------------------- I
This section is administrative and
contains no demonstrable functions.

------------------ ----------------------------------------------- I
------------------------------------------------------------------- I

* i
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-----I-.------------------ ---
Sub-section Title Recoded "

-- ----------- - ----------- - -----------
4.3.1 Flight Plans - Arri,.I.,t-irt,res Yes

-- - - - - -- - - - - - - - - - - - -- - -1 --- - - -- - -
This is a priority ? fi.ntion.

This function i: derived from the FAA

requirements and is required to maintain an
integral system.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------- I
ISub-section ITitle Recoded
------------- -------------------------------------~. ----------- I
I4.3.2 IFornat of Arr.'Oep. Tabular List Yes

------------------ ------------------------------------------------ I
IThis is a priority L function.-

IThis function is derived from the FAA

Irequirements and is required to maintain an

Iintegral system.

- -- -- -- -- ------------- -------------------------------------------------- I
------------------------------------------------------------------- I

------------------------------------------------------------------ I
ISub-section ITitle Recoded
------------------ ------------------------------------------------ I
I4.3.3 ISingle Symbol Fix Designat-ors Yes

-------------------- ---------------------------- ------------------- I
IThis is a priority Z function.

IThis function is deri-d from the FAA

Irequirements and is reqiie to maintain an

integral system.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section ITitle Recoded

----------------- -------------------------------------------------
I4.3.4 ICommand Codes Yes

------------------ -------------------------------- --------------- I
IThis is a priority 2 function.

IThis function is derived from the FAA

Irequirements and is required to maintain an

I I integral system,

------------------ ----------------------------------------------- I
------------------------------------------------------------------
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- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -

ISub-section ITitle Recoded I

I4.4 IBrite Display Tabular List No

----------- -------------------------------------------- I

I4.4.1 ILanding Aircraft - Brite Display
I4.4.2 IFormat of Brite Display Tabular ListI
I4.4.3 ICommand CodesI

IThis is a priority 2 function.

IThis function is not required by the FAA and
Iis not required to maintain an integral I
Isystem.
1 I. Assumption - not processing Brite displays. I

--------------------- I--------------------------------------------I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section ITitle Recoded I
------------------ ----------------------------------------------- I
I4.5 IMSAW Display Area No
------------------ ----------------------------------------------- I

I4.5.1 ITracks Flagged for MSAW Warning
I4.5.2 IFormat of MSAW Display Area
I4.5.3 ICommand Codes

IThis is a priority 2 function.

IThis function is not required by the FAA and
Iis not required to maintain an integral I
Isystem.
I1 . Assumption - not performing altitude

I tracking, conflict alert, MSAW.

----------- -------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
ISub-section !Title Recoded I
------------------ ----------------------------------------------- I
I5.0 ISYSTEM DATA DISPLAY OUTPUTS No
------------------ ----------------------------------------------- I

IThis section is administrative and
Icontains no demonstrable functions.I

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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Sub-section Title Recoded

------------ I-------------------------------------------
5.4 Host ATIS Character and Gen. Info. No

or Unique Designator Gen. Info.
.--------------------- ---------------------------------------------

This is a priority 2 function.

This function is derived from the FAA

requirements and is not required to maintain
an integral system.

------------------ -----------------------------------------------
------------------------------------------------------------------

------------------------------------------------------------------
Sub-section Title Recoded
---------------------- ----------------------------------------------
5.5 Selected Codes No
---------------------- ----------------------------------------------

This is a priority 2 function.

This function is derived from the FAA
requirements and is not required to maintain
an integral system.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

Sub-section I Title Recoded
.--------------------- ---------------------------------------------
5.6 Fmergency/Radio Failure/Hijack & No

Suspect Aircraft
---------------------- ----------------------------------------------

This is a priority 2 function.

This function is not required by the FAA and
is not required to main+min an integral
system.

I. Assumption - not processing multifunctions
(emergency).

2. Emergency indicator will not be shown in
the system data area but will be shown
in the full data block area.

------------------ -----------------------------------------------
------------------------------------------------------------------

101



- -I

I'



Sub-section Title Recoded

5.10 Overload Sensing and Protection No

This is a priority 2 function.

This function is not required by the FAA and
is not required to maintain an integral

system.

1. Assumption - not doing SRAP hardware

processing.

.--------------------- - ------------------------------------------
------------------------------------------------------------------I

------------------------------------------------------------------I
Sub-section Title Recoded

------------------ -----------------------------------------------I
5.11 CA Inhibit No

------------------ -----------------------------------------------I
This is a priority 2 functio..

Rationale - Look at sub-section 4.5.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

. . . . . . .. . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



- - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - -

Sub-section Title

I .I PREviEW/READO t a~c> ', ..

This is a priori-,, . -

This function ic -tI. r lm : h , t

is not rewired t- - , t':r

7-is tee.

Radout ,i:, " . . ,--

area .dt is ug" t I: , , -,

m essaqe entr:e . ' .A " I - of a

I contet of I',, ,, C It'-

into ED r D rg. : Ot r- - ,

maimntaired by Iebuird Lnnut r: --

i Assumption - 1 . r , .

I roCe7s7ina fr,.m the >,K. - in

I . Petra-k :,i1" fI e, .v

ti-igfor eiltiat, I:-- -i f' -
iare a,:

-- - - - - - - - - - - - - - - - -- - -- - - - --

I i ,. rt n I Tit'. "

- -. - I ___- .. --- -- -- -I
T , I SLE;4 ENTRY DEVI!;. O( Tfl .-

-............ .........-- - -.... ... .... . -

I This is a priority 2 f . ,

I, in si 1 P rn'd .bs> ',

I contiins no I .noribt , ' ioni

- ------- -------------------- ----------------

I-------------------------------------------..-----. -.. . .

Ihr- c t ion ITitle R -,',PH

, r AUTO ATIAL. 3FF to, N7

I---------------------- -- - - - - - - - - - - -- - - - - - - - - - -
Thi , tecti , 1 is ' nt - tntrat Ie , i

con t iin no d-mon r bI fin t 
,

i' -

---------------------- - -- - - - - - - - - - - - - --I- - - - -
- -................................................... .. --
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Sub-section I Title Recoded

8.1 Automatic Offset - Introduction No
.--------------------- --------------------------------------------

This section provides technical content but

contains no demonstrable functions.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sb-zection I Title Recoded

.--------------------- -------------------------------------------- I
8.2 Active Track Automatic Offset No

.-------------------- I --------------------------------------------
This section is administrative and contains
no demonstrable functions.

----------- --------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section I Title Recoded

I--------------------- --------------------------------------------
8.2.1 Offset Conditions No

.-------------------- I --------------------------------------------
This section provides technical content but
contains no demonstrable functions.

------------------ ----------------------------------------------- I
------------------------------------------------------------------

------------------------------------------------------------------ I
Sub-ection Title Recoded

.------------------------------------------------------------------
8.2.2 Offset processing Yes

I-------------------- --------------------------------------------- I
This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

1. Automatic offset used to prevent overlap

of track info.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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Sub-section Title Recoded

------------------ ----------------------------------------------- I
9.0 DISPLAY REFRESH RATE No

------------------ ----------------------------------------------- I
This is a priority 2 function.

An equivalent function is b~ing provided by:
I.Display refr-sh rate will be controlled

by the situi ion displ,'.
------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------- ----------- I
Additional Capabilities

--------------------------------------------------------------------
l.There will a method of displaying a hintory trail -If a trnok.
I2.There uill be the use of a color flag used to displ -,' color on the
I display. Although the demonstration in performed without color,

I future anticipated demonstrations will use color.

I------------------------------------------------------------------I
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3.9 Interfacility Data Transfer

Interfacility Data Transfer as specified in NAS-MD 640 contains the functional

requirements between HAS Enroute Stage A and NY TRACON. The data are classified ams

operational flight data, track data. test data and related responses. This module

is used as the primary means of entering flight plan data into the system.

-------------------------------------------------------------------- I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
1.0 INTRODUCTION No

.--------------------- --------------------------------------------

This section provides technical content but

contains no demonstrable functions.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded I
---------------------. ------------------------------------------ I

2.0 ARTCC-NY TRACON OPERATIONAL FLIGHT Yes

DATA TRANSFER

.--------------------- --------------------------------------------

Ihis is a priority I function.

f ------------------ I--------------------------------------------I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section Title Recoded

------------------ ----------------------------------------------- I
2.2 Flight Plan Message (FP) Yes

.--------------------- --------------------------------------------

I This is a priority I function.

It is used as a mechanism to obtain flight

plans. This includes departure flight plans,

I arrival flight plans. overflioht plans and

duplicate flight plans. No responses will

be generated for these messages.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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---------------- ------- ------------
ISuib-section I Title Recoded I

I2.2 IAmendment Messag- (AM) Yes

-----------------------I------------------------------------------------

IThis is a priority I funiction.

I---------------------- -----------------------------.----------------

- - s- -ct - ---on- -- ----Ti- ---le- -- -Rec--- -ded-- -- --

------- ----------------------------------- -- --------

I23 I CacloiriMs-g (CX) Y--

------------------------------- -- - - -

IThis is a priority I func:tion.

------------------------------------------------------------

- -- ection - --- -- -- ---Titl-- -- --- -Recoded--- -- -- --

------------------------------- -----------------------------

I 3 0 IAR7CC-Y TRACON ANt) ARTS TO N4Y No I
ITRACON TRACK DATA TRANSFER

-----------------------I-----------------------------------------------

Track data trins--rT will not be processed I
Ifor this; dencoctitlo,

--- - -- - - -- - - ------------------------ - - -- - - - -
----------------------------------------------------------------

-----------------------------------------------------------------
I b--c inI Title Re,:cd

-----------------------I---------------------------- ---------------
I4_0 IARTCC-NY TRACON TEST DATA TRANSFER No

-- - - - - - - - - - - - - - - ----------- -- -- ------ - - - - -

ITest dati transfers, will n.-t be pro:essed I
Ifor this demonstnition.

----------------------- ---------- ------------------- I
---------------------------- I



- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -

Sub-section Title Recoded

------------------ -----------------------------------------------I
5.0 NY TRACON-ARTCC AND NY TRACON-ARTS No

RESPONSE MESSAGE TRANSFER

- ----------------------------------------------

Response messages will not be implemented
for this demonstration. However, the system
will maintain the ARTCC ACID/TRACON TCID

relationship to process subsequent messages.

------------------ -----------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
Sub-section I T-tle Recoded

.--------------------- I--------------------------------------------
6.0 I NY TRACON-ARTCC OPERATIONAL FLIGHT No

I DATA TRANSFER
------------------ -----------------------------------------------I

I Interfacilitv outputs will not be
I implemented for this demonstration.

------------ --------------------------------------------I
------------------------------------------------------------------I

------------------------------------------------------------------I
Sub-section I Title Recoded

.--------------------- I--------------------------------------------
7.0 MY TRACON-ARTCC AND NY TRACON-ARTS No

TRACK DATA TRANSFER

.--------------------- --------------------------------------------

Track data transfers will not be implemented
for this demonstration.

---------------------- -----------------------------------------------I
------------------------------------------------------------------I
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--- -- -- -- --- -- -- -- -- --- -- -- - ----- - - - - -

Sub-secticn I Title Recoded 1

--- ---------------- ....----------------
I 8.o I NY TRACCIN-ART-,t i, A; . 3FFR N'

I (.R,

ITes;t data r nr: <!--r - r>-~e

- - -- - -

- - - - - - - - - --- --- -- --n 
1 

1 - - - - - -

------- -- - - - -
10 AWW-t... .'-... ..

REIPnIFS M MEIIA iF T't

- I -------- -- --- I ----

. . .e w . . . . . . . . . . . . . .. . . . . .. . . . . ..
f':tnts demn~trt .

SJb-sec t on TUt:. Re-,led

10 9 I i3 RDE9 MES-.Ar,
,

fl '- --- t -'r ----- - - - - - -t - o

I-the -e s"- A I . t. .l a r . - - -

Trh: .t ni t -l,

Ac-pt Tra'wcf-z i T
TI ct Oita Tr in r T-

P-j..tri r M-'cA -

D.it st c.: ' - '.

---------------- --- -------- - -- - -- I

1--



Sub-section Title Recoded

11.0 RETRANSMISSION5 No

------------------ ----------------------------------------------- I

No messages will be transmitted for this
demonstration.

------------------ ----------------------------------------------- I
----------------------------------------------------- I

------------------------------------------------------------------ I
ISub-section ITitle Recoded
------------------ ----------------------------------------------- I
I12.0 IMESSAGE PRIORITIES No

------------------ ----------------------------------------------- I

IOutput message priorities are not applicable I
Ibecause no messages are transiitted.I

------------------ ----------------------------------------------- 1
------------------------------------------------------------------ I

------------------------------------------------------------------- I
Addit x&:ial Cap abil ities

------------------------------------------------------------------ I
I There will be no additional capabilities provided for theI
I demonstration.
------------------------------------------------------------------ I

. . . . . . .. . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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3.11 Non-Executive Error. Status and Input Messages

This document (HAS-MD-642) describes the Hon-Executive Error and Status Messages
which are printed on the COTs to alert users of a significant change to the system.

This function is beyond the scope of this demonstration.

---------- --------------------------------------------------I
ISub-section ITitle Recoded

------------------ -----------------------------------------------I
INAS-MD-642 IASR-37 Non-Executive Error. Status andI

IInput Messages No I
------------------ ------------------------------------------------I

IThis function is not required by the FAA and

Iis not required to maintain an integral I
Isystem.

------------ -------------------------------------------- I

------------------------------------------------------------------I

Additional Capabilities
fI-----------------------------------------------------------------I
IThere will be no additional capabilities provided for theI
Idemonstration.
---------- --------------------------------------------------I
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Sub-section Title Recoded

----------------- ------------------------------------------------- I
2.0 SYSTEM PARAMETERS Yes

------------------ ------------------------------------------------ I

I v"'para-ter liin -!-it, At&

vriable within the task programs, but are

not site dependent. ren~rally. th-- ir-

eauated values that do not tate up stniage

space in the current system.

System parameters corresponding to functions

twe are recoding will be retained. Examples

of this are:

Bin parameters

SRAP parameters

Tracking parameters

CDR filter parameters

CTS word names

System parameters corresponding to functions

we are recoding but modifying will also be

modified. Examples of this are:

DBM parameters

CDR data set parameters

System parameters corresponding to functions

we are not reco ing will not be retained.

Examples of this are:

Interfacility retry information
MSAW parameters

FP disk information
KIP parameters

On-call program parameters

I----------------- ----------------------------------------------- I
------------------------------------------------------------------ I
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-- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - --

ISub-section ITitle Recoded

------------------------------------------------------------
I4.0 IEXECUTIVE ASSEMBLY PARAMETERS No

----------------------- I-----------------------------------------------

t n equivalent functior is. hems pr vided by
Ithe MVS/RTX operating system.

IRefer to Section 3.3 of this doc ument for

Ithe rationale.

----------------------------------------------------------------------
----------------------------------------------------------------------
----------------------------------------------------------------------

ISub-section T Pth' Recoded I
----------------------- I-----------------------------------------------
I5.0 IEXECUTIVE BUILD PARAMETERS No
----------------------------------------------------------------------

IAn equivalent function is being provided by I
Ithe MVS/RTX operating system.

Refer to Section 3.3 of this document for

Ithe rationale.

----------------------------------------------------------------------
----------------------------------------------------------------------

--- --ubs -- ----ti---n--- --Title--- -- Recoded--- --- --

----------------------------------------------------------------------
Su-eto 6. YTMBDPRMTERS Neod

----------- I-----------------------------------------------

IAn equivalent function is being provided by
the MVS/RTX operating system.

IRefer to Section 3.3 of this document for

Itlie rationale.

----------------------- I-----------------------------------------------

--- -- -- --- -- -- --- -- -- --- -- -- --- -- -- --- -- -- --- -- --
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Additional Capabilit,. ]

There will be no additional capabilities provided for the
demonstration.

I-I
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3.13 M5A and Altitude Trackin

This document fNAS-tlD-644) contains the destn da
t
a tor tho Mini mum S Att!1'

Warning (M-AW) program. Thi= functin is not be-I implemere f'
demonstration .

------------------------------------------

S;jb-section Title Re': --1 I

------------ -----------------------------------------------
jS,-564 MSAW and Altit,d Tr-ciinn

-I---------------------------------------------------------
Th s i= pr-orit', 2 funot ir in the Advanced
Tracking category,. which is n

4

* in the scope

of this effort

---------------- ------------------------- ---------------------

Additional Capabilities

---------- ------------------------------------- --------------I
There will be no additional capabilities provided fnr the
demonstration.

- ---------------------------------------------------
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. . . . .. --

3.14 Non-Executive Console Teletype Input Processing On-Call Task

This document (NAS-MD-645) describes all appropriate action that is taken once a

message is entered from a Console Data Terminal. This function is beyond the scope

of this demonstration.

Sub-section Title Recoded I
---------------------- -----------------------------------------------
NAS-MD-645 Non-Executive Con-ole Teletype Input

Processing. No I
---------------------- -----------------------------------------------

This function is not required by the FAA and

is not required to maintain an integral

system.

----------------------------------------------------------------------

----------------------------------------------------------------------

Additional Capabilities
----------------------------------------------------------------------

There will be no additional capabilities provided for the

demonstration.

-----------------------------------------------------------------------
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by commercial s-ft ir". and t h- V"S-RiY

envi r onmen t.
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Sub-section Title Recoded
------------------ I-----------------------------------------------I
3.0 zI IrRODUCTION TO CDR EDITOR No

----------------------- I------------------------------------------------I

This section provides an overview of the

following section and. as such, contains
no demonstrable functions.

---------------------- I-----------------------------------------------

----------------------------------------------------------------------- I

-----------------------------------------------------------------------
Sub-section Title Recoded

----------------------------------------------------------------------
4 .0 CDR EDITOR DESCRIPTION Yes

.---------------------- I-----------------------------------------------
This is a priority I function.

This function is derived from the FAA

requirements. and is required to maintain

an integral system.
.---------------------- I----------------------------------------------

----------------------------------------------------------------------
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I--- ------------------ --
AFPENDIX A El7-?TTUN ESi. -"
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PRi 1 T/ N
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1 NT F F ACILITY Mt A .;7

I MSALJ Ai ARM MfSK F N

ALT ,T ['L; TR AC IN -

MSAI P!SPIAY WA-NINC ,, -lA.E N

RT-3DL §T1 DATA r-' , A-

I RADAR ONLY TARGET E rED0T MEIAID , F
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------------------------------------------- I--------------- ------------------------

I----------------------------------------------------------------------I

----------------------------------- ---- I

- - -- -- --- r - - - - - -
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II-ItI- 1 1,fr-- A f t ' pr 'F - t Ar t I
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Sub-section I Title Recoded

---------------------- ----------------------------------------------- I
APPENDIX C PARAMETERS Yes

..----------------------.-----------------------------------------------

These parameters are required to maintain

I an integral system. and will be included

I in a stand alone NYTRACON EDITOR program.

I----------------------- I ----------------------------------------------- I
I--------------------------------------------------------------------------I

---------------------------------------------------------------------- I
Additional Capabilities

----------------------------------------------------------------------

There will be no additional capabilities provided for the

demonstration.

----------------------------------------------------------------------

------------------------------------------------------ I
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- 1, th- - - . tratt:n 1 ystem b, r-1t tlicr pr- qraes at npecif tC pcntr
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3.18 Remote Display Processing

Remote Display Processing (NAS-MD-649) describes the interface between the NY TRACON

operational program and the Remote Tower Cab Display (BANS; via a Communications

Multiplexer Controller (CMC) and a Remote Display Buffer Memory (RDBM).

Recede of remote processing is beyond the scope of this project and will not be

implemented.

----------------------------------------------------------------------
Sub-section Title Recoded

----------------------- I------------------------------------------------
MD-649 Remote Display Processing No

--------------------- -----------------------------------------------
This function had no priority.

I-c is not required to maintain an integral

system.

!.Assumption - remote processing is not to bel

done.

I---------------------------------------------------------------------------
---------------------------------------------------------------------------I

---------------------------------------------------------------------------I

Additional Capabilities
-----------------------------------------------------------------------
IThere. will be no additional capabilities provided for the
Idemonstration.

-----------------------------------------------------------------------------------I
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Sub-section Title Recoded

.-------------------- -------------------------------------------
NAS-MD-650A SUPPORT SOFTWARE ULTRA ASSEMBLER No

.-------------------- -------------------------------------------
This function is not required by the FAA and

is not required to maintain an integral

system.

Refer to the Overview of Support Software

which appears at the beginning of Section

3.19 for the rationale.

------------------ -----------------------------------------------
------------------------------------------------------------------ I

------------------------------------------------------------------
Sub-section Title Recoded

------------------ ----------------------------------------------- I
NAS-PID-6508 LIBRARIAN No

.-------------------- ------------------------------------------ I
This function is not required by the FAA and

is not required to maintain an integral

system.

Refer to the Overview of Support Software

which appears at the beginning of Section
3.19 for the rationale.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I

------------------------------------------------------------------ I
Sub-section I Title Recoded

------------I-------------------------------------------I
HAS-MD-650C I SUPPORT SOFTWARE LOADER No

------------------ ----------------------------------------------- I
The equivalent function is being provided by

Linkage-Editor in MVS. It will generate

executable load modules for execution under

rVS/RTX.

Refer to the Overview of Support Software

which appears at the beginning of Section

I 3.19 for the rationale.

------------------ ----------------------------------------------- I
------------------------------------------------------------------ I
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3.20 Conflict Alert Adaptation Standards & Guidelines

This document (NAS-MD-651) provides a functional description of Conflict Alert. This

function is beyond the scope of this demonstration.

-----------------------------------------------------------------------

Sub-section Title Recoded

----------------------- I-----------------------------------------------
NAS-MD-651 Conflict Alert Adaptation Standards

and Guidelines No

----------------------- I-----------------------------------------------
This is a priority 2 function in the Advanced
Tracking category, which is not in the scope

of this effort.

----------------------- I------------------------------------------------
-----------------------------------------------------------------------

----------------------------------------------------------------------
Additional Capabilities

----------------------------------------------------------------------
There will be no additional capabilities provided for the

I demonstration.

----------------------------------------------------------------------
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* MSAW Alarm (14)

* Altitude Tracking Data (15)

* MSAW Display Warning (16)

* RB-BTL CTS Data Message (17)

* Radar Only Target Report (20)

* Radar Data Loss (21)

* Linear Extraction (22)

* MFMAMS Extraction (23)

* Proximity Extraction (24)

We will ensure that all records on the CDR tape are converted, even those that are

not processed by Retrack. Records not processed by Retrack will have the message

type converted and space reserved, but otherwise the contents will not be converted.

The following records will be converted in their entirety to a 5/370 format:

* Data Buffer Header

* Termination Message (02)

* Sector Time Message (06)

* Target Report (07)

* Tracking Data (10)

* Keyboard Entry (11)

* Interfacility Message (13)

* Radar Only Target Report (20)

The fields in the input CDR tape comprise various types of data:

* Octal bit(s) - flags, data items (such as range, azimuth, time), both

signed and unsigned

* Octal digits - message type. beacon codes

* Octal BCD - altitude

* ASCII - aircraft IDs in the tracking data,
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4.0 5 ,_ -ste A rchitecture

The curr-n t Me':; York TRA:fltl t-.t-m cezr

a development and support sub=ystem (offline) used to build I
data from th- oec-ati1ni Iubsyttem

• . C - .. A.
mr r T,~' j t

P-a 2n try arI n1 ir ayV (in:I ud'A j .d s'- r-f

Crr -st Ic.,Yet TRA-CiN A 5 h- se

-tn, rins -, r re,: -~rr s- r
- :.h .~n- a :coercoa f f-the-s hI F oprat:rg s,-stem and It lit:

The 1 ' dat pr.cessing equipment used b, the operational subsystem.

T!i d-el ceent _subsyten uses .c iat purpem s-of are to build and red:-

oan-r ited b the nrerational ubnyst-m Th- overa~innaL software is cod-d , II':

!-N, '.-k .u-sr den:s, 1i : the C 'R EJtr, c :.h reduces the i t--

Zr . -rat by to"',ne oss- ral - oal, sftuIare

a, ic T:e , n--- userat ioni c c - tIar- Li-1id c-in be done on both the I100 and ti',

the (,DR '-u-, t r r,,ns only -or the CP .

'be - :rrent operst .r-a : tr; e s::bycte runs on a multiprocessor, a ,t f I"
So ,Cn ."d Poi -- '-o ,r an ahared meery mcdule-. The lOP is a AilI AC P P

ptiecescr. The IOPs and enr hc odules and attached peripherals define the ,J

proces;ing subsystem (DP3).

The OFS interfaces with the en route ARTCCs through a Communications ,l p e-.r

Controller (CMC).

The CtC al-o pro-,tdes the interface between the DPS and the Console Data Te re nil,

sKDTsi The COTs provide an interactive means for the operations and ry.'s

q4i:seer:sq staff to communicate with the system.
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Z a,-q,irod ffrom the -en-sor;) thruqh the sensor receiver and pr:cec;r

R ,PI Th 5AP interfi. -e; with the lOPs through the processors' (SRAP and IOF)

C- p'
- 

otnerf ice to the data entry and display suklsy tem (DE Si is in two par

1-- i nf-rf-- dire.ts controller data to an-i fr, the Teyas Intr,' -.

1 . .n I isPli, 4, the TRACON) thr'uoh mut lt-, :- dis la a cry , "

* ~ -.-- r tt inits.; the re-ve ir~r tt - and frF t 7?

I r and a i o-uip e Mm~ry (RD)BM) 17,

Thrr it f'r..cr- in the 3¥ti' b t no s-,ft -,r-

, -" '. ,. t '". - . t ; -" 
4 

e I , .',' ',.I tnrr,Igh the u-.

. 'I -.. ' t. L at :'c- and m-ry ei He-. that - be swapped fcr fa, I-

A--';:', ;s a cltmo ccmpri es a development and an operational subsyste,

o .u tm . i w.er. consists of onily a nata processing subsystem and
H,, . , d d: ia so t. -stem (the local interface only)

n i P' n.
4
- an + *h- operant i nal 1 sub sysemis -niI r un under a s, ir' g

a-), tm it i'7 t( izcc scn ru11n on cqe3t83-BX protect r

8 1 C . -.' tAe cartridge units, high speed printers and a set of

,--, , "" tr 'i 4 primary chara.terittc- If I " i b atit set it apart fr',

; a uniprc.-ezsr; it e-r-te- a simpler and more robuot

- , xlr f.,ur tcmes the cvcle sp-ed of -an lOP and contains 76

Itr I". I w'tetface to c-c ondar, st orage d-vices. the DASD a"nd

rin at ena nnn :peed (appro.ximately 3 megabytes per recond) and the devices

. .. l -pe ,t sfftiir- archit-..ture supports; a batch. inf-rictive. and netw'rk

-- t. All software executes under VM. VM spports both CMS. the

---. it: ral t:nitorrnq 'ystem, and MVS, IBM's standard batch operatin o syst-m

- I:.'o us.ers an run ditectly under CM3 or they, can use TSO under VM-MVS. 'SO

: il', s start'.rd VS time-sharing system. The New York TRACON demonstration

-1- de-lepment tools run under CMS.

# h in 'he o. erati ,nal subsystem is desiqned tn rutn under MVS. both the development

-ri* i, il s',bs-ystee; can run on th- same processor tnder VM. RTX. th-

S - ltIe cor. troI program. allows, the ARTS applications to run a

p m -,rnc: utnder MVS (RTX runs under MVS similar to the way that 1S0 runs

for interac.tive work.)
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In a test environment, the development subsyste~s can communicate with

cperational rub:y-,sten through VM: programmers can create and edit the QP- ,
r'ftw-r une7^-CSadsndi it to MVS to be! compile!d. built and enc -

no~c~trtin nvirorent. the operational su,yste- will ru-n inner MVS-PT 1.

(without VM and the development subsystem in the processorl.

The- denonstritio.n development system. und-r VM-CMS. will use a Lc*-' f:

r ->eir~ 
4

LoL:, tatr- to the ewY-rh N?43I d,nsrtizn

-. ercial rprd'i,'2tfs. 'hem tool: include autonated design issli--. rr-r

.t4n- mccount.-rg and de-t'elcpm.-nt planning, as well as panel- i.- -

t rvn tatch *'r.ru~h a:; compilation-.

Te u- , rt i C . i -Tr -:ttq s bsites will b-e oc i t jthe

tr 1 ;1 a ?'h z< Ir'~ tre The d'yen-nt rati-n VCYIC-1
At t r', uCn tr'i rt d t drie-n b I an M. PC. and a~ ,jI

i epeTist;i' g a dir p 1a y generator with atta-hed data cot17 d.

ecnit-r.

The de,nstration operavtionail software arc-hitec:ture is etscribed tn d-*
" 5. 0 So ftware Arc-hitecture" . In summary. theo ARTS applic.ation:, includingP-r

the test mode stiulated input: driver. will run under MVS-RTX and will
cervices of MVS and RTX through an applications serviLces interface develcn- t

'4e! Yo rk 7RACON demonstration. There will be no software rec:oded or de-e I- r

rc.o.ery or availability functions. The CDR Editor will execute under MVS-1$,BHt*

the opeorational run is complete.
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ft- fr. ArchsteotuJre

I'
. 
section is in t : parts. The first subsection describes the rationale for t!,,

!-- ,Strlton operational subsystem software ar,.hitecture and our apprcah -

structural changes in the applications software. The second subsection is a fora
.1 f definitions and rules describing the expected behavior of the operaticv-il

eso;ftware .

* t41s- ar-L:e~ture of the evelopment .uhzh"7/t-m i- commercial off-the-.':

- -r ' :- , f the prvu*._t and thei r capabilit jet refer t the "New York TP ':

- : ,', i - - - < rit r i r r q ram Recodinq Techni ca l Propo ,aiJ and "4 .0 ....

-, .- , :. . te,+rr-_ pt.'r tior, ari Ration 'le

i- -.. l rtL T'L P 1, v- , ttona dita pr .,' - nq thb . t tem to exeoute : , t
" I ,) pi _.es-r Sr i nterface with 5/370 pertphe rals requires that stru :t.:i

',4t be mad" to the current software. which executes on an lOP.

D fferevces between the TOP and 5/370

S . srr',i norT b i:d appl ications programs and their data to the da i
- r rso-r-e s 'Pr:essinq time, memory. channels. I/0 devices. etc.) tn-.

Iu nrc 0o do system W:7k ; e.g.. track an aircraft. (This binding of work t-,

r S , t] hc, rdware is often referred to as a task .) In doing so they pro,..
-h nnli.ition with an interface

T, 4he p. :ezsor and its memory and channels

7- ovxprr il d3 i ":esing resollr.e5. stch as I/0 devices. communicati,

I-, i-A -'tI'-r-;tm

' .- toe aplici
t
icn user and the operator

T,-, the ther aFplica+ions.

0- d tf-rences between the current operational subsystem and the demonstrati

r raI s,;bsysten wth respect to software architecture turn on these r
S . the last determined by the rules for concurrency and sequ-nt s

* . ,zng. (Although the 3083 is a uniprocessor, tasks will run concurrently just

1, I!,- lOP system.)

. :'fr-n:- caused by different generations and models of equipment. includIr q

,,r I--s-r. it'; instruction set. etc.. are documented in the principles ,tC

,r*t no ,ir'd design data for the TOP hardware and for the 5/370 hardware, and will
-. ' 0- rated on here. (As described in "3.0 Software Requirements"

. 
the

, ra*.n system will process data only in IBM 5/370 format.)
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The demonstration operational subsystem is mch -7r- n t rire i t-,n th- -- r:-

system in that the demonstration processor will 1nt-rfa,: -cr1. w-th DA-T) files an AI
singqe OF S display. The demonstration cperai1 r- I ats'r'm-f-- w !I not pr, .--. b-' w
fliqht data, and it will not interface with I' i -l

3  
r t !I, z rttr r

arplizaticns u-er inputo (there w41.. h- n r f , - AP 'I tint -

e-ec-itl -n. There w il be no realtie rc-ou-r: I Cl prries r ri.:: .d'a

frye . EDS keyboards and from interfac i tr. : f o -i rr s -.:,on Ret ,v.

Retrrck will read the inp uts from a f1l- r- i -t i a R80 DASW. and th o.P
r- zrds generated by, the demonstration runr i " r ' , r a file alo r

a 31 DA3D.

Tb- Ae-n:rtsratis~n operatisral suosystem irrliv il T r'-FV
arp oi .ati ns. b-f the cc- Irill dati fl' at,,i , " - r "'- -f t I.-.

w: w Il be t1- sane: Rea- wil r- i: -I Ii a h-
1ntrrzti---~~~~~ ~ prc"s ehar- rd Irtr-7 r t' Iir-

1--alr'atr-'i. and to th- tarat ait:-n p- -I- I t ,. -n
buttf.':17; th recriltant dfl-a 4111 fe -s--a "- "r, ,, ::

trr, r, 4  wi1 ri' the data that are c nutdat--: -r. -- tIa f r. . ..... .-

th' 1 will write it to the 5ituation displa"

In th^ current system the rules for conc,rrert -it I -a:- " -- - - "

.arniciti ns are encoded in a lattice and r A:,a-d it Iao "at: " - -

Be- rise the IOP is a mult~procestor. the MPE it;.n - .t - ; - t-- a;:-- , -"

s-f tware in a strict time-cequenced order air tl-n h l- c r ,;4t--- "

to in a -aIlable IOP. The mltiprocrsor as,: - -, -,. r r' .

przqrans cs "u1ltiple cr'p uer-., at t he - a"- t i- T" -- T "

,-rall ar-:hitet ture is chit: the 10P t;C.2 . , h : - - - - , -- - -

pr -cr bras-,-. (This is not the case in th- I-n-rr--' - zvct-'

In +n- d'-,n-trat i-n st-. the rulI-s (desrrt.-1 .' -- - t - .
i-" .nnlen -rt-di trr-: i-h r z "rrir it: -,r f ii- " : --.- - - - ,

' e (- i;, and thr -:.h i iita bas. c r pr , -- - i " -"rat -

r i- ar- nct at- rxq ,i r,. latti ce is i-n . t - ... :

:t Athr I:) the apvlicat r w . il bi th- cc'- - ( h I- ....--- ,--- ....--- T-,

c Ir aatr-.ritics: of ttre S,273 3~-x- - !iSX.- a- "-:--

sinPl fy th s--,nhrottizati-n and v indina f i r. + stt--ar'- a i tar Fir- ".

f lattif!, a -t of tab - -111 b,- g. .r i , - ' - k- r-- ; nr:-r.

ft mah mpnIlicai-n taskN id the re:cijr- h q-- -"--.lii-------

n.-H i ftr c rste, gn-erat:n tk- - ft-r,ni . a- t---,,- .:" :C , ' -,. ,

i-it-p a+: ally' witho-it req-rj fir phc,.:st- a', lab.I -+. 1 yr i7 r," - -

c-tr rnnt sy;t -. task s wait for work and -st i h- hr tr a- Uia
n.,t-m r-sn ur-es

M'VI 97), it a qneral p------rratrr, ny't-" -dike t -o V an dOp'. -t-: i-,

-- ct M -ntt,r. ,hut are , it-rn
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I J I X S rC--IaIt L-,, blJ , 0 t'

, d cpe rationalI enlitjflfrlft , and the :,e - tnt nnt-r fdl,- .

q i ' Ji ntif er thee ma r,' s..rvirse. rd ;
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A realtime application typically containo these parts:

An interface to the supervisor to receive work and send it to another
application asynchronously

An interface to the supervisor to acquire internal data processing

services, such a:; time and memory, while pert arming at a real world pace

A, :atairrac (Z :,ron;h a SU pe'C Z y C. e s method; to requ est [/0

c-;, ja:Uiin zneC5 -p-inz.nq~ oft dati Ac rcoet

* i . :t t t, bj-e ,:. I en:.uie2 a -i',advic.-free and coher-r.t

* The algcrx'nss ih: &-!'m the funztional capabity.

in transporting the ARS applic:.tins from an 101' architecture to a 5/310, cur

objective is to isolate the algorithmic part of each %pplication as much as
possible. ther-by maximizing sourc code traceability from o:,e system to the other.

We have achieved this through architecture and design.

The applications software topology is an internal network. much like a system that
is functionally distributed a,.xoss different processors; in this caoe the processors

are internal tasks. Each task owns the data that it needs; global data is minimal.

Tasks communicate with each other similar to processors in a network, through
well-defined messages. All 1/0 requests have been localized in three tasks.
interfacing with the input CDR file, the output CDR file and the DEDS.

Deleted

Within tasks. in application receives requests for work in a single program called a
gateway. (The model for a gateway is provided below in "5.2 Operational Software
Archi'ecture Definiticons and Rules".) The gateway interfaces with RTX to receive
wor and call tne appropriate application routine t) process the work.

Ratlonil- fr Application Software Change_

The following chart summarizes the rationale for changing each of the major ARTS
application tasks being converted. There are five factors that may change the

structire and content of a task:

(1) Operational constraints: the demonstration will operate in test mode
with additional constraints: unlike the field system. we will not support
recovery, we will not allow operator inputs during the run. etc. (refer to
"3.0 Software Requirements")

146



(2) Functional requirements the d'-cn=trIt1 n ;,e- uil -wt '--- C

the functions (as described in , trti , - 11r NAS M)) spe-ified for a
flnctional area (r~fer to "3.0 5n ar- -i,-: t)

(3) Architecture: as described ar -" Ye cha-' lie t.

impact of a new zystm and softijar, : - '

(4) Ada design: Ada -nforces - _ : . . thrr ci ., or ma,,,-
congruent with r e design prspr:'; . ,t: : r h" . cs-nal ,.

TRACON software design

(5) HO (Pascal/VS): the effe.t c: - Lt, s- rec dng of ULTRA
code into a high order language

Enich chang- is assigned a value of high. m-d:- :r '*he ka.n i I-it:
va. - of lou. It means that the rat : - -i I - f :: i : d:f
architecture, is nct such of a factor i -: .: i I : , I

is high. that particular rational- for ch::,g i . , , r t t I Th ' .)
high. medium or low is not related to how L--I r r" Q d -A-P- p -

future changes in each of the areas; on the c Ft: , , L5t' ,

taken to host the applicat:ion s in an en',ir-nn that m Le e7s. to me-d' ,

portable. the value with respect to future chang- wo,lAI be Iou.
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I Task, F a:- I Value Pat o 1le

torsi I

CDR. Editor G) I Low I Onerational concents; sim:ila

I (2) Medium I e, rer- rt t',,p-s

* -" :' : -Li i7 '; 'iof ,.a . -rt .
,  

'

(5). 
7
, ; :o tu r ti c.f

I CDR xtraction 1 (): c im No re-cvery fr 's da -I. . i

: (2) ! HLg h No f.itering; t : ppl
1 (3) 1 Hi!h 1 5/370 standa, d 0 i f, t .at:c

4 ( Lo. j Minimal data de:cposif'.on

I ) L , w j (2) and (3) -,:ure ,

EDDS Acsess I i Medium , kevboard; no

(2? Low I Similar functions

i(3) Hgn I New technology dnapla,,
(4) Low I Minimal data dec..,mponition

(5; F Medium F Will use AL and Pascal/VS

Interfa-ility (I) i Medium I No ARTCC interface F
(2) F High I Markedly reduced functions F
(3) F Medium Hew software interfaces

S,- i Low F Minimal datl decepc-it F
F (5) j '!hdin I Data t,,pes ; c- t: ) s i ures I

Keyboard F (1) I Medium I No eybca:d
I (2) 1 Hiqh F Reduced functions; no KIP

(3) F Medium I New software interface-
(4) I Lw F Minimal data decompositian

F (5) F Medium Data types & centrol structures I
.......................................................................

PSRAP F (1) High N Ho SRAP; no reco',ery I
I (2) Medium i Reduced function--
F (3) Medium I New software interfaces

i (4) Low I Minimal data decomposition i
I (5) Medium I Data types & control structures I

................................................................... 148.
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5.2 2 rtoa ctaeAcietr sintion;,_anidRulen

Int odjct ion

Softw4r- vr-ltecture desorbes the mappinq of .sv.Ster IPp".:t,n ,"cri en ,yst-

*r,' c 'o'-u f o th sf,-ire T h,! ,rchit r i I ."ld .n'r , '

'n~~~~~~tr WA~ i jrtt: ;* nr t ') i,, t' li'

n*;hZ' r' ICX ntb ' I .'h..

prozer".it t'--

The de.scription that follows defLnes 
t

he -ti,,;tttr sod beh ajr cf the ,n r.

(see de~initions ) . The -flir e 'wcrk . 1uentifi d tI' .1 - '
:  

be ncrf-:- ir a

standard, batch en ironment Wie are not de,)elopinq any '-of tar" to control flh flow

of work through the offlind system; the soft4are arzhit -tu r r in provided

-cmmercial-off-th-shelf. viz,. 'P/SP and MVS

here are two types of work required of the Neu York TRACON software system:

ipplications and operations (the work required to start, monitor and control. and
terminate the system. regardless of the application).

The description of the software architecture pertaining to system operations (see
definitions below) in limited; the text concentrates on the software architecture of

the applications work Fod the software services required to perform it. The New
York TRACON demonstration system's support for system operations is limited to the
capabilities provided by the commercial-off-the-shelf operating system, MVS. MVS
provides the capabilities to allow the operator to start and terminate the system.
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Oh I c t irve

The ob ies-_t i e of a realIt ime s'tn n'.r, -IV c.

as possible the rulec for so ftware de- .'-: e.'pental
for -eqoential design (s). for concurrent -, -- . d r t - p'rf'r'

while modeling as closely as posible the ,,.. -c 
t

. -icat r d T "
will ta te the intariant ocniti1ons between d F, , c-'"h r, . ; f!cr

example. should not be defined without remoai z , impict ,n th e

etc. Th-re should be as f-, rules as i - -. .n '< a q
(jefining a rule that all modules shut ... ::

condition but avoids entirtly the secon',

Th- New York TRACON denonstratin +'yte' ;c"tu' :' 
t

-t 'e - h r i,

s, c and p -- is defined beLow in more op t.t Is n.h'- 1
d-velopmental design is decchribed in term> of I- 'V ' Adi pai'i' " -he ,,t ,

design in terms of what defines a TRAC'1 1 ; -, 'cit rN'j -t.
clustered within each pl-iqe; the Cc., r 1 1 ... l i r - of i

s-ftware messages -- both of whici will o -%c ! !," l e ePr -' .r- ,

terms; and the performance in terror, of Sl70 M,'3. a:z .IX Lrc !"
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Definitions (in alphabetal order).

* Ada package: a software unit that has a specifacat on paxt ar-i a body that

defines ar. aostract data type and behates -s a stale maohmne

* Applications: the ARTS work exclusive of operations. tracxirg for example;

ct:: zrtware t aL automates that work

.-, , _ t r t- , IQ, - , ,a. : cf oasa h1o7:. w is n t h %,,- tem and the re i

.. L . . ,; .'d - " ,,n,,7.. a t o e , .d I a , ,rqge - t rac k ; an d

F 1,..at I. .. r ":n ; app . pi,a ,n message . th at

d-ftne th- pr,-csirq conztlaint- of the s-rIftuare; a process must complete

one system i plicat Io ,ork unit, such as a track, before starting the

next .

* Arplicari± -, ork statIon command an integral input from the system

application work station

* ARTS: syrtefem that automates the work of TRACOs and their associated

:.oers. Automatd Radar Tracking System.

* Baltch mode: xecutior. of an offline program non-interactively.

* Concurrent design: the rules that describe how subtasks (see below)

ir. toracv as they compete for system resources (processor, channels, data.

etc. )

* Controller command: a keyboard action from the DEDS

Controller se'.tor: an area of real airspace mapped onto display

cgosdinats th7t composes an application wor stntiton.

Conversaton: To-ay communication between processes.

* CDR! contLnuous data recording (logging by category).

* CTS central track store (the set of track records).

* DEDS: ARTS data entry and display subsystem,

* Flight: the set of data that defines and characterizes an aircraft
ccntrolled within ARTS.

* Cateway: a set of programs and data that provide the concurrent interface

control fox a package.

* Int-ractive (I): a process initiated by an external input that may

interrupt and modify the flow of data through the system.
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Interactive application work stiti-T" Th- -j-.c. Ith" F,'q r ) "

hardware and soft-ware), functions an, pe 'ple thit interict with ' !

to create. observe, modify or delete . " - 1 tiam wr k

Level-1 pa :ks ~e the top le'jel - ', -m', the mnitcr i t .- I

applicatizn software, in se -Iuen~ '..k Ad;. p;aao-s h ,t ! 7

the top level ab-;tr3ct data tn'v : :d -r ' 6':A . th, -. htask'.

below) .

Level-2 package: an implementabl- ThTI. - th ees f r:m a

package.

Monitor: a set of program- ircd dur ':, pr 'r: 1 't 1-1
synchronizatron for the sDftwr e r; t . , it i.;.led;-

application.

* MVS: IBM's batch operating s'cten.

* Online: a run (or execution) -f th ,-. F : T r2 ' prat'"

The online system runs under MVS RTX.

Offline: a run :eparate from an online u Jn: a i:C rt" ins C'

runs under MVS (hut not under RTX) or 'I

Operational mode: running the ART5 w ith I " tarqet !';, ie

interaction -- as it would be rrn in the t !

Operations: work required to r~in the %. -n '. 'i-, , rn. -- f t are t,

interface to them) ; the software :hit -at- ates that work . s,

online operating system.

Operations messages: units of data ti: : .I-I': the s5'.tem and rn,:

or machines running the system com:::lr'Tr"-

* Operations work: units of data ccntrrrrg ,;lm cp rat r i i ess;

* Operations work station: The d"; i-" :.n ! udr 1 , 1 r+,- and

functions and people that inter.c' w-t; - 'u'1- A' :-ate,

delete system operations work.

Pipeline (P): a set of processes that exezute i:i ider: ret-, ess A p r

data for process B and so on.

Process: the execution of a sibtask that op ,rates '-n a unit of aj' F  L.

work .

RTX: IBM control program iunning under MV3 t,' pro,,nde realtime ;ervic' c

applic'itions running under it.
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* Second-order me !ages: appI:-at, mesa ges; h8 -d fy th- stIte cf a

track or a fliqht

5 !S-t, -r : a u b sa-t , t A., ant'nni' Av'~ 5, reto- er 01%

sector' worth of ticho or targets-

ae-ior: a unq ue .la r nte,!,na; a full ,' t i t o.

r.:4: ,t-n into vPtr

* 3oftoar , , - -. ,t>::t w:, C , :,rn,loa .

Stjbt ,io a :et of c-rl.at L ir re t 4. 1 f ± ndepndertlj. and

i s disratohable r e: r'VS-RT\Y t t ue L"n 4d gf -i w z:k unit to a level-I

package

* Targets: a set of ttic n and radar mes-aieo.

* T i the autmat;: 9 scut oi of s-r w ', rb r the control of an

perating systen Ih'L --a and ncrt:r; : . the system resources

(channels. evices. memory, prc4r3m- etc.,' rqj rC o3 perform the work.

* Test mode: r'n'rI the ARTS system using simulated targets, flights, and
.cnt':il[.r ,emando

* Track a comn;tprr model of an airraft's position and velocity. --

maintained .n real world and display coordinates; a dynamic record of the

airzrft'- behavior.

Type- a specif. - ,t in of the operaticns that can be p-r. imed on a set of

Iita -

W Work hierarch,: tree of categories of w rk units; categories are

numbered from I to n. where I is at the t~p of tree.
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,qfs and their Attr :utes:

The t:>re belo aezocribe7 ii. app! cat:i -.
the -YR Lit.tor; ;nd -I tt,.t_: Ti) p ,, ...... . . : T: T- , :. ,

Control. Ii Viq C ritrorl
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vi.r Piiuew
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trminra tion t: s ric:. 2L tt rt i ad ..
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betoen subtjsia -e 1,1 Itd ki~ ol ;>-. - - '

t!, it p rov id e ..:-mun iatn e r r or Irv;- nr' I

$o~ron iz ati- n a n d bu ff r maayennt

T iming C ntrol wiI en :re that all sst,, - r , ee t's - .me ir. i i

thry, h the system, arid i11 p ro,ide timer f e

Initi a izjitron 'Termnat i , "

Messaqe C ntri. ,

Timing Trtrol C.
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Ther . 1 asses - Wf sor he-a~ ~hi

tfp1 1 n.. 1'-'f1- r'rt t - -'. . . .. P rr

e.-rn ; .,. rI kA-e . C " ! .- - . , - ' 'Ct' :n It- h " tracl UL 1A

armar t3 F ascal'VS ferms 'c'>,r and prcessioie P.- *mi- crstration system.

G2R Ellin, (TMT4SSSI

A~tR-u' .- h r- -kaqi on unique at'r&i t-.. 'h- '-r,-U ittrihte that binds

at' u -- o t he amr rr - 'nci bli fr tn t r c F i", t 4 m a pp1 a tier s wrk. it s

ijnohr-nl~ati-n and flowj. an it interacts with J/0 dor:':'.

-0 DK'S Assess software wl be largely coe-rta"I fth-hef a small part of

- - --uni t :'ns p-I'_. Inq t h a' can run as 1 r r' -s and rec ei ve t he ir in pu t

f ,- 4a' .: -_ . t ht p recea arliati-; , ? l t :hou t knowledge tf

t r- i - i iPa 'nrat tons- and can access Datai piowaqes concurrpnt with Pipeline
nt .aa-s l othet lntirict..' paskaqes. They may ccriverse with pipeline packages:
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%,stem Work

The demonstration system will . w . .:" -, . p-r-!te
into the system except from h - .

execution .

The indivisible units of cr

application messages: - target'. (1:a- .. '- - - -

* The work hierarchy for the sstem anpl:-,. s -n - 3:

- CDR record

I - controller sector

1 - application work stati n c n- ,i t -. r,J)

1 - TRACOhe airspace

1 - sensor

2 - sector

3 - target

3 - track

3 - flight

In test mode. CDR records -- ''it i:t:g 'h- c "' ri,, ,: - .
flights, etc., from an earlie: run - ' - , i fr.- a , le
and new CDR records are gen er, ed h . p , '. " '

file. periodically during system ':"' :-,,. b, ,DR . ,t

A controller sector is a subse: , : .5 : .1: '1'

application work station It re; resenlt the - m -' ' . .

within a sensor that are eligible f yr diplay

An application work station ci.'iand j - a e-. , -

In test mode the commands will be read frc LV? r ecrI i
directly to thy Keyiboard paclage; in '-z t ': , 

directed to Keyboard from the CLDS Ac-,i': package

A sensor represents the targets (and othe. mes-;a ci that are ,. .

through a SRAP from a s ,ngle antenna. The ' ern :grese s,,

target and track data will be sorted I-, censor
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A sector is 1/32 of an artenra sweep -- all the tnrgets and tracks that

lie within that wedge The internal retsn jtf f target and track

da
t
a ,'. 1;e sorted oy vect-,r.

In operational mode, targets enter the sy/stem througn a IRAP. as a
: t.tluojr seguecce -f mesaucs . n tmst mol" t' as are read frcm

- cce 'ri as a r- zuit

- . <A -- m 3.;v a-' 'S' HrAS facalsjty -

.nl t-aiei z, ' ([ r e rC x - g LIce i ntfer f acittI

and ke ,L' -i c

in oper;'--nam crl' tli 'tr co-t n the s.-tem frc- a-t adjac-ent facility or

through, a bat-h I-c 'lC; f pre-defsnei ttjght plans. or manually.

b y huma command n 
t 

- 7t e-c I sg hts 1 hr mid from CDR recor f3
sulating the snt!rfecilw t,, and keyf-Losed Cri;-, test mode,. bull

fli~nts could be re ij f rcm a t ape as i-my b perat ional mode;

but , for the demons-trt or,., the ,e w ill b-o u proce~sng.)

Sensors . sectors andi co ntrc ller sectors conain integral target and

tracks.

CSYR roo tds cortai,t integral targets. tracks, flights and work station
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II. System Parts and their Work

There will be six classes of lev-y- , -ee 1e v

* Monitor (M)

* Offline (0)

Control (C)

* Interactive (I)

* Pipeline (?)

Data (D)

The Initialization and Termination packaqe (M) will t,,r nise t,

startup and shutdown by sending and re.zeling notification
messages to and from the other packe . It uII proce-ss
requests to start and stop the job. (In operationC. mode there voD-d b-
an interactive interface with the operator; in test mode, the 2i-s.,t.[

will cancel the MVS job and there vould be no intsraction t"
package.) If the run is terminated qrjcsfuKly fir ,s x-r
a processing timing parameter is exceeded, this pacis.,.iill b,
Its retained data will include the name- of the 'Iher p -

information abodt their processing states.

Message Control (M) will field the communications pri:t:ves is: .-

other packages and interface with RTX t, prc+.ide the a-'-:priat,
space) resources.

Deleted

Timing Control (M) will periodically determine if the pipeline dea,.i
-

are being met; if they are not it will
record the event.
Its retained data will include the -ritica s,: sem e, rnts . . -
elapsed times for each. It will trominat- p!:e:.+nq it cri
does not occur within the expected time. it will ur.;vdid-n

servic7es to the other packages.

The offline package, CDR Editor (0). will exec-ite in b-
mode under VM. It will read the CDR (output) file (on ,, or c
and generate a listing of the online system's 3.urnal. The li:. .
show that the demonstration system functlons are equivalent t•
the current New York TRACON system.

The offline package, CDR Conversion (0), wil'. execute in batch m-s.
VM. It will read the CDR (input) file and convert the CDR messaiges from
ULTRA format to PASCAL format. All fields in ssn.' proces:s
demonstration system will be converted. Time will 10e conver-
1/1024ths of a second to 1/1000 of a second (millisecconds).
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Th nline application pakg-adthi ravuri .its are

0D5V Access (C) iSofr'u.:e mes's *'t:

Ri'tzack (C) iiCDR recod.

CDtR Extraction (C) CIJR records

4interfacility, (7)Elht

jr~t rz.i.' P.jt i..

The DEDS1 Ac:cess puk ar croy-id'- -- ftr' .- the - shel and

develcr-d software - t the i: 1' 1ee o i v, 1 ~ 1/ *- en tInc D isplIay

Ou tpru arpliza: ,tt.or; and th e D1_2') B-_ , '-" I. _-u.d-, Let.-board

inpt;) will be tinput from Retry,) :n.- LEDi Isupport Outputs

on Iy; DEDS Acceiss will1 use "V1 servl-s I- oiov'+! c ha3nn elI- anrd

interrupt-level 1/0 soipport . 7tn will 1 r etrain d'i , i?)-,i t ' he DiCU and the

d1i splIay generator r -ct- I

Retrack will read the CDR tape cntaining the recrded transacticnis from a

previous execution of the full ARTS system (not -or demonstration system),

Re t r ac -. iil reinl target, co~ntrolIler command a., flight records into its

internal biiffrrs and pass the target records to the Target Acquisition

pack.qe, the commands to Keyboard, and the flight data to Interfacility.

Retrack will not pass work that has already been identified on the CDR

taeas in error. Retrack will send second-order messages. modifications

t, ev ,s tq fl-; 'Ights and tracks,. to tnterfaici1t, and Keyboard. If the

-essiges are "t of sequence they wilL he rec r,-u -.- rrors on the COR

I.,' Keyboard or Interfacility. (Retrai 211! oct interface directly

with the CTS as in the current New York TRACON system.)

CDR Extraction will rece ive software me ssa-ges from the other online

pac ka, transform them to CDR records and write the rcrst h D

'output) file using a standard MVS access method.

Interfacility will receive flight data from Retrack. It will check for

applications errors (such as out of sequence scondA-order messages) and

send software messages containing track-related fields to Tracking.

Tracking will ensure the coherency of the values sent in the message (with

respect to the current data retained withini Tracking) and either commit

the data and return a success indicator or not comnit the data and return

a. error indicator.

Keyboard will receive flight data f rom Retraci. I t will check for

applications errors (such as out of sequence second-order messages) and

send software messages containing track-related fields to Tracking.

Tracking will ensure the coherency of the values sent in the message (with
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respect to the current data retained uith-,n Tracking) and eit
the data and return a success indic.-.r o)r noit cc- i t-' datl

an error indicator.

Target Acquisition will determine tke sec.t nr boundaries and sort th-
target data by sensor--sector, sending the d:ta (s ector dafa arc' t re

data) to Tracking.

Tracking will perform automatic .i>.,iz:rccn, discrete cor,

standard correlation. smoothi>, and prr)',''.r.. trail ternin.
inter-sensor linking. Tracking will r,! "ve it; inputs fr -. r-

Keyboard and Interfacility. It will ..te I .e'jence of

messages containing the appl.caticn -,;t Hen i'.I data

eligible (for display) work at.' T -.:q ill m int ,. tai

sensor-sector data base. the taia.,t 1a i, .j- the trac'lnq ".2

(CTS) Beacon Only Table (BOT), the , ,r T,' TI, ( T ) anid ff

Address Table (RAT) -- that define; tm pp,''ing of CT -otries

entries and vice versa -- within it; pcr i

Display will output to the DEDS full data block. fiL a..u, ciate t

limited data blocks for unassociated tracks. partIal dati blocks. tbular
lists and some system data. such as '.me. it l -co trel the ... -

offsetting of data blocks if they overlap en the d.-;,. "' . .

receive a sequence of messages fr,: Tr, inq f-r ma.h wc,.

eligible for display updating Timii'.] C .tI 1 i, s-ni the

to Display. Display will a,.:ess r_.n tr , .,nq !.r Ei a "e c - n e

Updateable Data package. Display will mai,'.ir, internally the data :hat

describes the model for all outpuits a+ e t -. ,! ' ,f p:ct-col t a

necessary to convert internal infrm..t ' a :m.-play t po± -
it to a DEDS monitor. Deleted.
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III. The Decomposition of Parts

* Level-Z packages will decompose from Level-I package-..

* The relationship between a Level-I package and its Lev,1-2 packages can be
one-to-one or one-to-aany.

* Leval-2 packaqes will provide type manage-nt fo:r the data refined or
decomposed from the Ltvel-l ietained d3t, for e,.,-nl-. a Level-2 Traoking
p-ac~age would control the ac.cis t._ IkAT.

* Level-2 appi:aci7r a-ae will work on int.-gral -nits of sy-tem

application wuik.
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IV. Tasks and Concurrency

* A subtask will execute indeperd.-rt corrr'- it *he

* All Level-I application packages -11 Dne-to--oreo onto a subtask.

* Deleted.

* Level-2 applicaticn packages wi.. i - --e :'.r- a

* Message Control will ensure tha: all L~~.are -- I;r.A
Send and Receive primitives

* The s,/nchronization of a Levr' I a t ao .th other El-
packages will he centralized in a f
of a Level-I to -2 paclaqe is io ....- 'prl
the mapping i s one -to- on e. The sil - orr or p :I -y e i
gateway. (See Section VII for the paoza'. )rzzr

* A subtask will, if possible , req-est a~ ,' At -i dj- r. ~-
(encapsulated by a D package) P r -,jr to e ,e,--,t In) q t Se q iere -t
algorithms.

* Subtasks need rot queue work (wjork q'-iu I1I be pro':led by P')
below) unless it r s required b,, t! LP IC hi 4 -

IUpdateable Data queuing request%~ to uvroat- m-
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V. Communications Between Subtasks

* Monitor (M) packages may communicate a,,i c -n'er- with any subtal

* Control (C) subtasks may communicate hul o-,veie with any subtark.

* Data (D) subtasks may communicate and ccn-rse th any subtaso.

* Pipeline (P) subzasks may convers with Interartive (1) zibtasks (P
I).

* Pipeline subtasks may not converse with other '"peline subtasks (P

P); they may direct work only to the "next P" n'ibtask in the pipel ..-

* Interactive subtasks may not communicate uth ea-h *9her (I /__ ()

* Only Control (C) subtasks may perform requestc for I/O

* All subtasks will communicate through the same means, using 5e'- a-.,

Receive commands via Message Control.

Sends:

* There will be 6 categories of Sends.

I) Sends that start a process and do not *onver-e

2) Sends that start a conversat,:, t-,e, ';tart a pr , an i
a response)

3) Sends that end a conversation b- recpond nq to a waitina -tibt ..
and

4) Sends that schedule an eert to Lnit 1te a process) at 1 4-'
time from tne present

5) Sends that schedule a cyclic event

6) Sends that schedule an event (to initiate a proces
absolute time in the future

* A Send to a Data package represents a request for data

* Send will pasn data contained in a commani.cation packet.

* The comm.unicaticn packet will consist of a header followed by the user
record.
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The header portion of the record will contain the sender, receiver and
record identifier (command).

The command will imply the specification of the user record and the order
of the values that follow.

The user record may he a buffer.

A buffer is a one-iimensi-nal atzay :t,nzrj <o e-ta-data, no data abaut
'he data -n th- array; for *xan-',- a bafer sa/ cunt ir a sequence of
t arg zenu, P . ,. -. r -tJ1:1 - 3C~./ ;;:- fxsd-Lergrn.)

A record piszed :n , 5 .,] is 'r nsient; permanent records r.side in a
primary or uecondarv storaqs data (.tse (see "Data B.i-,e ,rii Data Ccherency"
belcw).

* A user record may contain a sequcce of records.

* All types in a sequence must be of equal length.

* Transient records cin rot be recursi'e; the typ- field can not be followed
by/ a type fseld.

Examples of illegal transient records:

1. A sequence of one record

ILDB> <LDB> <field-a> <field-b> ... recursion

2. A sequence of two records
<TAB> <fielua> <field b>
ITA9 <field a> <field b> <field_:> 'ariable length

3. A sequence of one record

'fielda' value-only --

no type name

Conversational Sends (categories 2 and 3) will be modelled as either a

(1) procedure call -- the passed values will be processed by the
receiving package and a value indicating the sk.ccess of the operation
will be stored by the "return" Send; or as a

(-I) function -- the type defines a set cf values that will be

:-turned by the "return" Send; (Example: a sending package requests a
D package to return a named record; the type field is the name of the
transaction -- e.g., read. and the name 'of the variable, the
remaining fields in the record specify the sequence or implied
hierarchy of values to be returned by the D package),
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Receives:

* When a Package is invoked, it issues a Receive to obtain its communlcatien
packet. The communication packet may contain :

a Send from Initialization and Termination to startup or shutdown

a Send from another package of buffer data or records.

Reliability:

* Message Control will type check the Send coue-,nd and the

* Each package will type check records; buffers need not be type checked.

* No link-level protocol will be implemented to ens-jre that receiving

packages receive sent data -- the demonstration sst-m is providing
minimal realtime recovery.
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The Send and Receive commands:

Legend:

<> defines a component

I () means it Ls optional

is an "or" sbol
;I : means is replaced b'

,,Send- <Categcr'> <,- k To_ task> <CMD> <Record-addre~s>

'Recordlength, Ttmed attribute>

'Timed attribute> non-zero if cateqory Is 4,5.6

<ReceLve> <Address of communication packet>
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VI. Data Base and Data Coherency

* The data base comprises sets of record

* Data sets can be in primary or secondary sftrage.

* There will be 5 categories of data:

read-only data such as system arid site parameters; these data ilus t

directly accessible by each p.ckaqe

retained data encapsulated b, a P, C. I. , r pM -age that '7> : *

synchronous data base se:vices with:', the subtask (the Ie

package state data). or withn the L'' ' ps:k age

local variables. required by the various Le -l-2 package prrcr -

records on secondary storage devies

* Each data set. except local variables, requires a header to iden',f :L-

data set.
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VI. E:,,jting the Or line SYte, under MVS ard PTX with Pj. 3 !

The-.; i , bIlt hrid In ,t 1lized for e -utico unde1r 4 t.r tblIe tr e tt_.

evti1 -n. Jb C,' ru ) 54I~ q I' .,n :tv't

iv'.,;; be .r&3e1 pre 'f t l , i.

-" ! e ' - , w-.. L " 4''' 1 P I: t: -

The 'Ilo. C.-,s'.u vv:.ns Yt r Thi " . I!.[CPT soul '.. 'e:

':rt-. -J by RT'( Tie P"'T -1 c to dfie Z''cte. Cote:,. .tu_.

t . T.rkes ., Iilizati,r List Tat>; A) . -1, in th as'teebly
, , -" ',3 0 1 p , 7 '1 O r . ;.

T- t e.,irs/ste. T euni ation Vestor Table tCV-h -- a COIY soufZce member
- cposrt ot *rt c, and assembl, 13nguaige 'tbte--ets. The SCVTs are used

f .tre it L L st Tabe: lIL T

t L:zat:.o Lfst TabIe; I iLTs) contain :rf 3rnat ion required to
ox f , r, Se eo , utuo -n The-,, ,-.ntain the name. -f -'I load modules. work

- :.i. s, s to be Irnituali.re . ., r p,. definitions. and

- rk dee' .; t

Jlo Contra! tangage is used to specify the RTX .,ersion and to specify the

d,11 nimf les contain ig the MCVT. 5CVTs . L T a;-u Wa,-i modules to the

t .t .":t 1tont syczt em

.4:-rn't :nt-ol c _mma ,r- are part of the vnut stream to the RTX )ob

and sele, opti,.,uc. to be used during a particular execition.

r p y- Message Control will be linked to eac:h ipplication load module.

T nmc Executi:on Control will be implemented in the bridge of each task.

IF a-h task contains a bridge that is the entr,,, oint for that task. The

P ,ut: , Gateway is 3 reentrant proced'ure that is invoked from the bridge. )

* tony of Timing services will be linked to e,c,:h application load module.

i T,'t ai ation and Termination will run aS A su*-bas
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* Each subtask will be an independent load module.

* The entry point for each load module is contained in a bridge for the loid

module.

* The bridge contains data used by Timing Execution Conrol.

* The bridge passes a pointer to the task's state data to the gate-,ay.

* The bridge is wzitten in Assembl/ language and w. not reentrant.

* The Gateway is a reentrant Pascal rlttie.

* RTX will be in an independent MVS address space.

* Each load module will have only a single entry point.

* A copy of the read-only data will be linred to each load module

* A copy of the Pascal run-time modules will be linked to each load md,le.

Subtask Communications:

* Subtasks will communicate asynchronously. (In the case of conversational

Sends. communications will take place through a combination of synchronous

and asynchronous RTX services.)

* Subtasks will communicate (u) and converse (v) in the following manner,

with respect to enter and exiting load modules:

(u) I (v)

(v) --------

(v) < --- ----

(u) I (v
v
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The Send ,mplener.t a It; -ijtt2 :lti, q X ie

71KfJ' , tE XIT 6s arusrd e vt -. and e×rt ;

#. G<QIR.K - q,,.ette a unit of l R' orl .n -,. QX er.,er

C* 7 - -i. to anDth'-
- .. * ee - l-.. .7,! Ie t O an t ,

* F r. " 1 e ,t -': econds- or hours

t.rqr Se Ai . t tP T j reRver and wait for

:rp et of te w,' C W 7 : , , n-. i :It'tUr u ,.r l request. Information

t ; tsetrk ret,;- ,t ' . be L
1
;,- th -rt ted task tnto a work

'/C r , er j- iIr il by the equestiny tack at snitialization.

r- ,-. -, c r . w 1 ll r-spond to a category 2 senid by mov ng the requested
i, Cf_ D, r '. the requestor's biffer. RTX w l inform the requesting

t , t Lh , r k rciuest tO sorple i when the task containing the
t-end tetertates. This as a synchronojs work request.

Ca r 5 and 6 queue uor k on a work 'r- ez to execute at a
he t t 1iture .

- ea bo' acS :ttn i a4-ge after a cateyurv Send to

locte ad ace's the aat paed in the Work Queue buffer by the

.aqinat r of he ed

Th A-> or:hp ot Ada FPakaqes to Pascal C. mplation-:

a Pascal load module comprises a single Main program and some number of

nested levels of procedures. The Main prc,ram conitrols and manages the

interface to other Pascal lo-it mcdules and the int.rfaces within its load

module. In short, Pascal presumes a hirarhy of programs within a load
nodule. The demonstration architecture presumes that a load module

c-j t,lrt a network rC Ada packages (or a s nqe node), each comprising a

sral[ tet of pr cedutIC.

jaecause a LeveI-I Ada package (a load module) may decompose into one (the

si tgle node case) or more Level-2 Ada packages. an,' Pascal/VS expects the

relationship of a load module to a Main program to be one-to-one, the

ielationship of Level-2 Ada packages to Pascal programs may vary:
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Single node case:

If a Level-I Ada package dcomposes into cnlw "0 Level-2 package. the

Gateway will be the Pascal Main program and it: subordinate Pascal

procedures will be equivalent to the Level-2 Ada procedures.

Multiple node cane:

* If a Level-I Ada package decompoce: ieto m,ze th,. one Level-2 package.

the Gateway will be the Pan-cal Main program -- : on the single node --

and s:: imm-iately (toe tir-t level -,r n sting) subordinate Pascal

Pr eo, ur'v wifI be equivalent to the Level-2 Ada aickages. The procedure:

nested under the :irst level procedures. then. woll be equivalent to the

Le,,el-
2  
Ada pro:edures.

Primary Storage Management:

* Primary storage (ani RTX buffer) will be allocated to each task during the

first execution of the ta k (at initialization tine).

* Each time the task is subsequently entered, the bridge for the task will

obtain the pointer to the buffer and pass it to the gateway for the task.

* The data that exists across executions of the task is State data.

* Variables created by any procedure within a package will be allocated when

the procedure is invoked and released when the procedure exits.

* As part of the Send processinga task will acquire a work queue buffer to
be used by Send and Receive.

* All primary storage will be deallocated at task termination.

Secondary Storage Management:

* A CDR input file, in IBM external and internal format, will be resident on

DASD at the start of the online run.

* A CDR output file. in IBM external and internal format, will be resident
on DASD at the end of the online run. and it will be accessible to the CDR

Editor, running under TSO.

* A LOGREC file will be available at the end of the online run.

• An RTX log file will be available at the end of the online run.

* There will be no system parameters or variables maintained in secondary

storage.
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* There will be no recovery files maintained in secondary storage.

Recording System States and Recovery:

* There will be no realtime recovery.

* There uil be e mechani:s for recording inzrmatr.-n about the *tate of

the a stem;

* the p cea:z: and MIS will :vcrd e'u t'r e: : errar- n the LOGREC file

t a t .o Iv, t . ± - I recoc, d! ta f or CD

the ar : icat-onv can Pg an error with Rl
y  

ar c nttnue

*. the apeict Ir can i g ar riror with kTX anI ABPND

• the applirations can log an error to a SYSOUT file (this may be

val vbie only in debjg made)

* An ABEND may ciuse the demonstration to terminat

Pen/lce Aces-i Mettcu

* Appl~caticns 4tLIL interface with the disk and tape devices through

srat.d Fv: Pasca/ V5 servic s.

* Input/Output fa:.ilities in Pascal/VS will use the following OS access

methd: Queued Sequential Access Method (OSAM) for sequential data sets

and Basic Direct Access Method (BDAM) for random record access. An

interface t; the Graphics Access Method (GAM. will be supplied by

assembler progrts residing in the DEDS (Data Entry and Display Subsystem)

pack3ge.

* A data definition entry (//DD in JCL) will be included as part of SYSIN

for the RTX job for the CDR input and CDR output files. Both files will

be aequential data sets of fixed length records.

* The Retrack gateway program will declare a file variable that will

associate the Pascal/VS internal name with the external data control block

(DCB).

* Retrack initialization will open the CDR input file using Pascal/VS RESET

statement. A RESET statement explicitly opens a file for input.

* Retrack will use Pascal/VS GET statements to read one record at a time

from the CDR input file. Whenever an end of file condition is detected,

Retrack will notify the lnitialization/Termination package using a Send.
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* When Retrack is entered at termination, it will explicitly close the file

by using a Pascal/VS CLOSE statement.

* The CnR Extractor gateway program will declare a file variable that will

associate the Pascal/VS internal name with the external data control block

(DCB).

CDR Extractor Initialization will open the CDR output file using a

Pascal/V5 REWRITE statement. A REWRITE statement explicitly opens a file

for output.

The CDR Extractor will use Pascal/VS FUT statements to write one record at

a time to the CDR output file.

When the CDR Extractor is entered at termination, it will explicitly close

the file by using a Pascal/VS CLOSE statement.

Software Clock Maintenance:

In the current New York TRACON system, the oscillator speed updates the real time

clock at intervals of 1/1024ths of a second. This is updated independent of any

monitor or software within the system.

In the recoded system, we will use a software clock that is updated every 100

milliseconds. Since a sector mark on an antenna is crossed every 125 milliseconds.

our analysis indicates that this is adequate for this demonstration.

The software implications of this are that each time Retrack executes, it will send

all CDR input records to the proper tasks that have an earlier time stamp than the

current time plus 100 milliseconds. It will then schedule itself for execution in

100 milliseconds.

A further consequence is that CDR records recorded during the demonstration run will

be time stamped with the software clock time. That is. data recorded for a single

antenna sweep will contain 32 different time stamps. The time stamp will differ

from records recorded during a CDR run on the New York TRACON system.
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A-0 New York TRACON A5.04 Data Dictionary

The Data Element Dictionary (DED) contains all the glcbal data element names and
descriptions. The main purpose of this DED is to defirne the t:sage of global
elements and provide for configuration maiagement control of theo;e elements. This
control of the data elements, along with their conventicns. data tvping. data base
assignment. and description. enhancez conmunicat;on inctn<matic, throughout the
prO jest.

The lat- F'E.nt Ciztionary may map multiple new names to a data element name in the
e.,irt,-g f TRiF1 ; ,r. . occurs .hen tha U'HWJAC !O-bAi word it subdivided
int., h o aoI-d aod . .1 "r a,!ec. The ,toj namec co,-rise th old name with an
rteger appended; Thin a't-ger irdicate. the different variable; in the wrd.

T~e DED is maint ti-d usinn the PC progrim dBASE IHl Pluz. the structure of each
reczord is as focC :

* COMNY - the company responsible for coding the data element (D - DTC, I
- I3:s, P - PJA)

* DATANAME - data element name (for the existing NV TRACON system)

data base - dati base name (for the existing NY TRACON system)

PAGENUIN3B-R - page number in NY TRACON Coding 5pecs (for the data base)
t E. esc.-ribes the data element

P I -- procedure name that references the data element

There are up to 10 procedure names; if more than 10 procedures set or use
the field. additional lines (with DATANAME. data base. PAGENUMBR. TYPE.
VARNAME. DBNAmL. NEWPGNUM, and DESCRIPTION duplicated) are used

* Si - indicator specifying whether the procedure sets and/or uses the data
element

There is one S indicator for each valid procedure name

Valid settings of the 5 field are:

0 - Not available

I - set by referencing procedure

2 2 - used by referencing procedure

3 -- both set and used by referencing procedure

* TYPE - data element type code
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Valid settings of the type field are:

S* S - character string

C - character

L - boolean

i - integer (short)

* I - integer (long)

r - real (short)

• R - real (long)

B - bit

. A - array (table)

P - pointer (address)

E E - enumerated type

* VARNAME - new data element name

* DBNAME - new data base name; currently used to describe the task that will
own the data element

Valid settings of the data base name are:

H NA - Not recoded

- ? - Don't know original data base, don't know new data base. etc.

PSRAP - PSRAP

TRACK - Tracking

KBD - Keyboard

DISP - Display

* IFY - Interfacility

• SPARM - Global System and Site Parameters

. SYSTEM - Global Parameters that are not System nor Site Parameters
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*. CDR - Continuous Data Recording

RETRACK - RETRACK

MSAW - MSAW

p CA - Cnflict Alezt

*. b!-ink - nP.a ,i t rked -n t

N - SU - a- Ru tb :n n-. - L5 'ba.c doc,l," nt d-s riblnq the data

DE5CRIPT - 4ata element de-cr -ticn

The data element, are presented -:rted by data base on the paes that follow.
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